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@ UNDER THE HOOD Econom- 
ical valve-in-head engine, of exclusive 
Case design, that pulls as strong at half- 
speed as wide open. Replaceable cylin- 
der sleeves. Positive pressure, all- 
weather lubrication. Oil-bath air 
cleaner and complete sealing to keep 
destructive dirt out. Sure-fire ignition. ( 


y, 


cc 


@® BACK HERE Touch-controlled 


power lift for rear and front-mounted 
. implements. Toe-touch turning brakes. 
Full-swinging drawbar — self-locking, 
rigid when backing. Deep-cushioned 
seat that pushes up, forming a safety 


the back-rest when you stand. Centrally 
= located, full-shielded power take-off. 
= > ma @ UP IN FRONT Front-mounted, 


high-clearance cultivator, easy to see; 
goes where you steer, WHEN you steer. 


Quick-dodge steering for easier, faster, RK 
cleaner cultivation. Clearance for big wW A T 
crops under engine and axle, also 

beside front wheels. Single front wheel & 

or extensible axle available. $ 


g* 


a3 When the famous Model “L” Case tractor came 
out in 1929 it upset all previous ideas of tractor per- 
formance. The world over it quickly became the stand- 
ard against which all tractors were judged. Today’s 
Case “LA” followed with a host of improvements. All 
sizes and types of Case tractors are built with the same 
sound principles of design—such things as heavy-duty 
crankshaft, long stroke, slower engine speed, “lugging” 
ability to pull full load when throttled down. 


Four years of war showed striking superiority of » iid 
Case construction. Veterans from all fronts tell of the , 
punishment endured and the unmatched performance 20 Models 
given by Case tractors on docks and battlefields, in TO FIT EVERY FARMING NEED 
jungles and in transport service. On farms, veteran Sissi caisdibiae ase Hee end Sek Sin seh 
Case tractors were pushed to the limit to grow great vising the optimum size of tractor for 
crops despite lack of labor and new machinery. over-all economy and crop security. Case 


. ° tractors are built in four sizes and three 

Extra ENDURANCE, as engineered into Case trac- main types, plus specials for vineyards, 
tors, means more years of life, lower annual upkeep, cane, Narrow-row crops and high clearance. 
sustained performance and full economy, low total ‘We tavite your inspection of tractors, im- 


plements and machines at our branches or 


power cost. factory displays. J. 1. Case Co., Racine, Wis. 
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CONSTRUCTION OF A BROODER HOUSE 
USING EXTERIOR TYPE DOUGLAS FIR 


i Raising the front wall panel into posi- 
* tion on the floor panel assembly. 


<b Rear wall panel goes into place. 


The advantages of farm pre- 
fabrication are being proven 
throughout the entire United 
States. 


The 10’°6”x 11’0” poultry 
brooder house shown in the 
illustrations was built five 
years ago. During this period 
it has been taken down, moved 
and reassembled three times. 
Repainting and asphalt caulk- 
ing of inadequate roof glue 
joints has been the only main- 
tenance required. 


Casein glue was used for the 
structural panel assembly, nail- 
ing being used for contact 
pressure until the glue set. 
War-time progress in glue for- 
mulation now indicates that 
other adhesives may be prefer- 
able for such structures where 
high humidity and condensa- 
tion may occur. A low-temper- 
ature setting (70°F) resorcinol 
type adhesive is recommended 
for gluing the plywood floor, 
siding and roof to their fram- 
ing members. 


The panel units were put 
together with three inch lag 
screws which readily permit 
dismantling and _ re-erection. 
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yg One-piece roof panel slides over the 
wall plates. 


Using galvanized nails and 
bolts prevents rust discolora- 
tion. 


A study of the principles of 
prefabrication — selection of 
the most suitable materials and 
study of their fabrication char- 
acteristics; design of the light- 
est adequate framing; develop- 
ment of easily assembled, 
weathertight joints; design of 
structural panel units which 
can be economically fabricated, 
shipped and erected — is a 
MUST for every agricultural 
engineer in the farm structures 
field. 


Functional and structural 
adequacy of the building de- 
sign, attractive appearance and 
competitive price are, of 
course, prerequisite to con- 
sumer acceptance. 


Front and side walls are fastened 


& Assembly time is measured in minutes 
rather than days. 


e Ya" PLYWOOD Ow 2°14" 
RAFTERS SPACED 24°O C 


REAR VENTILATOR 
Vo mage WIRE ™a 


Ya" PLYWOOD Om 
2°x4" STUDS ——a 


Ye" Puvwooo across 2°x4" 
of JOISTS SPACED 24°0.C 


ELEVATION 


Floor plan and cross section. The Exterior type 
of Douglas fir plywood should be used for 
poultry brooder houses. The roof may be 
painted with a roofing paint or covered with 
asphalt roll roofing cemented in place, the 
walls painted with outside paint, and the floor 
painted with a floor paint or carbolineum. 


Association 


Tacoma 2, Washington 
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together and to floor with 3” lag screws 
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Engineering in the World’s Workshop 


AN excellent objective study of the ne and eco- 
{\ nomic position of engineers* has boiled down to a few 
pages the essence of years and volumes of argument and 
evidence on this controversial subject. 

Without wishing to detract from this study or the action 
recommended, we believe that from one viewpoint the 
problem can be reduced to still simpler terms which may 
help clarify the issue. 

Engineers see the potential benefit to man which could 
ad should result from their works, and they see its full 
ealization frustrated by man himself. 

Engineers see their techniques, their structures, their 
nechanisms, all the products of their objective thought in 
1e field of force and material relationships, impeded and 

-vithheld from fullest and most valuable application by lack 
of comparable development in economic and social rela- 
ionships. They see resulting loss in opportunities for 
cngineers. 

They see engineering as a tool developed beyond the 
economic and social techniques of its use. 

Need we look further for the basis of engineering frus- 
iration? Is there anv major difficulty of engineers indi- 
vidually or collectively which does not trace back to inept, 
misdirected, or neglected use of its capacities, rather than 
io the technology itself? 

Can we begin to approach the problem as one of im- 
proving the craftsmanship of using the engineering tool in 
the world’s workshop ? 

There is little apparent hope of improvement from the 
standpoint of ever being able to reduce economic and soci- 
ology to the mathematical precision of physical sciences; of 
handling people as mechanical forces; of being able to cal- 
culate ol plot the resultant of interrelated human forces. 

There is, however, one technique which with all of its 
limitations has helped people to flounder forward along 
their individual paths, in the direction of progress. 

It is the technique of setting up and being guided by a 
framework of sound principles. 

An outstanding example of this sort of framework is 
the Constitution of the United States. For a century and a 
half this framework has guided our faltering steps along 
the path of national progress, development of our national 
and human resources; development of free enterprise, eco- 
nomic opportunity, education, the professions, the tech- 
nology of engineering. 

Might labor, management, and capital — the primary 
factors along with engineers in the craft of using the engi- 
neering tool in the advancement of their mutual interest— 
improve their craftsmanship in its use by having a guiding 
framework of principles? Possibilities are indicated by a 
review of what these principles might include. 

First of all, they might reaffirm and clarify the mutual 
advantages, of free, unregimented, responsible, private en- 
terprise in every legitimate field of business. 

Second, they might give the concept that real wealth is 
consumer goods and all the material means of producing 
them; and as corollary relationships, the elastic nature of 
total employment, the importance of high production to 
maintain and increase wealth, the importance of continuing 


*“An Immediate Measure to Strengthen the Professional and 
“conomic Position of the Engineering Profession’ — From ‘Me- 
hanical Engineering,” September, 1946. (A contribution of the 
\.S.M.E. Committee on Education and Training for the Industries.) 
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production while adjudicating individual and group differ- 
ences as to policy and practice; the universal benefits of 
technological progress. 

Third, they might support the right of each individual 
to be paid according to his contribution to production, and 
its value as an incentive, with benefits reflected not only to 
the high producers but in increased opportunity for low pro- 
ducers. A related principle would be the right of each in- 
dividual to progress in developing his abilities and using 
them to the best advantage. 

Fourth, engineering might be defined as a technical 
branch of management, legitimately concerned with all in- 
fluences on the efficiency and extent to which the engineer- 
ing tool is utilized for the benefit of all. 

The list might be continued indefinitely. More important 
than length of the list or its official status is that any frame- 
work of principles so advocated by engineers be thoroughly 
sound and advanced to the point of wide understanding 
and acceptance. 

To gain this understanding and acceptance would re- 
— continued use of all of the teaching methods avail- 
able. Conflicting ideas, selfish interests, and new genera- 
tions would perpetuate the task. Perhaps the strongest 
favorable influence will be the example of an increasing 
number of small businesses, and some large ones, achiev- 
ing success through understanding and agreement on a 
framework of sound — through which engineering 
technology can be used to the fullest for the mutual benefit 
of their janitors, presidents, owners, and engineers. 

Guidance by a framework of principles may, in fact, 
be a technique in the field of human forces comparable to 
the formulas and graphs of purely physical forces and ma- 
terials. It may be the skill needed to get best results from 
engineering as a tool. 


Engineering in Merchandising 


OME factors in the high demand—low supply situation 

appear to provide incentive to manufacturers for further 
progress in helping farmers make the most of available pro- 
duction facilities and those slowly coming into the market. 

Manufacturers of equipment and materials for use in 
farm production, currently robbed of normal profit by low 
output, can only look ahead and prepare for better days 
when their volume of business will be limited only by de- 
mand, by the merit of their organization, products, and 
service—trather than shortages of materials, component parts, 
labor, and manufacturing equipment. 

Then satisfied customers will count. And satisfied cus- 
tomers will be those helped through the lean supply years 
to get the most out of their old equipment, to obtain equip- 
ment adapted to their needs as it becomes available, and to 
integrate it into a setup and plan for efficient use and pro- 
duction which will support future demand. 

The manufacturer need only look to his own production 
engineering, cost accounting, and purchasing departments to 
be reminded that he cannot achieve a high production effi- 
ciency by indifferent selection and use of a casual assort- 
ment of buildings, tools, and materials, however meritori- 
ous each may be individually within a narrow range of 
uses and conditions. Modern highly developed equipment 
and materials for farm use warrant the same refinement of 
selection and integration into a workable farm operating 
plan as their manufacturers use in tooling up for their pro- 
duction. Engineering in the development and manufacture 
of production goods can show (Continued on page 460) 
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Typical Products Made by “OHIO RUBBER” 


ANTI-RATTLERS: (Rubber, All Kinds) INSULATION: (Rubber) 
BOARDS: AUTO, Running (Rubber to MATS: Auto (Rubber) 


metal) MOUNTINGS: Machinery, Motors, etc. 
BEARINGS: (Rubber) (Rubber) 
BELTING: (Rubber) PACKINGS: (Rubber) 
BUMPERS: (Rubber) (Axle & Door) RINGS: (Rubber) 
BUMPERS: Screw, (Rubber) SEALS; Oil, Grease and Dirt 
CASTERS: Rubber Wheel SLEEVES: Dredging; water pumps; 
CHANNELS (OR SASH): (Rubber) (Rubber) 
DIAPHRAGMS: (Rubber) TAPE: Friction and Rubber 
DISCS: Valve; Bib; etc. TIRES: Juvenile Vehicles 
FLOORING: Non-slip TIRES: Semi-Pneumatic 
GASKETS: Rubber and Rubber Cloth TREADS: Stair, Non-slip 
GROMMETS: (Rubber) TUBING: All types; (Rubber) 
HOSE: (Rubber) VIBRATION ABSORPTION PARTS: 
GRIPS: (Rubber) for Handle Bars (Rubber) 
HANDLES: (Hard Rubber) WEDGES: (Window, Door, etc.) 
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Whither Agricultural Engineering Education 
By H. B. Walker 


HITHER agricultural engineering education is the 
subject of my assignment. The word “whither ’ 
used interrogatively means “to what place,” or 
peraps “in which direction”. It connotes motion. Thus 
my presentation must take into account something more 
tha: the static, and it would seem to involve something of 
pro>hecy, or a foretelling of the future. There is more or 
less risk in this, but I shall assume that you, as engineers, 
wil! accord me a reasonable factor of safety in accepting my 
ana ysis of the future trends in agricultural engineering 
edi ation. 

The name we have rather fortunately selected for our 
proiession involves two very significant words, each im- 
por ant in itself, whether considered in a professional or a 
scientific sense. Each involves a field of science distinctive 
to itself yet these are capable of combinations which widen 
the horizons of both in service to mankind. Agricultural 
eng:neering is essentially a field of work relating to a basic 
and essential industry of primary importance to all. Without 
agriculture, we as agricultural engineers would not have a 
distinctive field of work. 

This industry — agriculture — occupies an important, if 
not pivotal, position in our society, and the strength and 
efficiency of this industry as a whole are vital factors in the 
Nation’s security. It is unnecessary for me to outline to this 
group the many changes taking place in this nation’s agri- 
culture under scientific development through the application 
of the biological and physical sciences. We are conscious of 
these remarkable changes and the influences they have had 
upon our society. During the life of our professional or- 
ganization — now nearing its fortieth birthday — the dy- 
namic influence of engineering upon agriculture has been 
dramatically demonstrated. We have seen a constantly de- 
creasing ratio of our population producing food and fiber 
in increasing quantity and of improved quality for an ex- 
panding industrial nation. Today only about 18 per cent 
of our nation’s population is classed as rural. The living 
environments of this minority group, while far from ideal 
for many, have been vastly improved, and hired labor which 
was considered fairly paid at $1 per day some forty years 
ago, now, in many areas, receives upwards of $1 per hour. 
The records of farm production during the past five years 
are indisputable evidence of the importance of an efficient 
agriculture in programs of national security. 

We as engineers serving this industry have a rightful 
claim to the creditable performance and progress of the in- 
dustry during the four decades now past, but we would be 
neglecting one of the vital elements in our future growth in 
education if we did not recognize and give full credit to 
the agriculturist, who through the study and use of the bio- 
logical sciences has improved the quality and yield of food 
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and fiber plants, and has brought into existence more pro- 
ductive and useful livestock. Who can say that hybrid corn 
has done less than mechanical equipment to reduce costs in 
corn production? Who could prove that the combine was 
more important than rust-resistant cereal crops, or even the 
determination of the fly-free date for planting wheat? 
Science does not provide monopolies for any professional 
group, and in our field of endeavor we gain professional 
stature the moment we accept unreservedly the agriculturist 
as an indispensable co-worker in service to the farming in- 
dustry. 

We know that science has solved many problems for 
agriculture; we know that it has made possible the produc- 
tion of farm crops with fewer people; we know it has de- 
manded a higher level of intelligence upon the part of suc- 
cessful farm operators; and that it has brought intricate 
management problems to the industry. We likewise recog- 
nize that scientific agriculture carried on by men with a ken 
for good management under a system of free enterprise is a 
bulwark to our security in times of peace or national distress. 

We must admit that modern agriculture has given us 
new conceptions of farmers. With a minority responsible for 
producing the Nation’s food supply, a farmer of the sub- 
sistence type is no longer worthy of the dignity of being 
called a farmer. The farmer of today must produce quality 
products beyond his personal needs. These changes have 
placed a great social responsibility upon those engaged in 
farming as well as those who serve them. These people 
have rather unconsciously, I suspect, es the Nation's 
responsibility for the production of food, fiber and other 
products of the soil in the quantity and of the + aged re- 
quired for our entire population. This responsibility more- 
over, carries with it the obligation to provide these things 
at reasonable costs. 

Engineering in agriculture has an important role to play 
in helping farm folks to meet these responsibilities. It is 
our purpose as agricultural engineers to render to society 
the technical services necessary to enable those engaged in 
farming to meet their full obligations to society and the 
national security. 


The agricultural engineer, if he is to render noteworthy 
service to society, must be adequately trained. As teachers 
it is our obligation to see that men seeking to serve agricul- 
ture through engineering are adequately trained. In order 
to concentrate our thinking on the problems of education 
for our profession I have formulated the following broad 
objectives which afterwards will be discussed in some detail. 

The objectives of technical agricultural engineering edu- 
cation should include provisions for: 

1 Mastery of those principles and practices which are 
characteristic of the engineering problems in agri- 
culture 

2 Discipline in the engineering method of thinking, 
particularly in connection with the problems of the 
industry served 


3 Development of a cultural and economic background 
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from which the agricultural engineer logically may 
find his position in society and its problems. 

None of these objectives is complete in itself since they 
must, of necessity, be integrated into the development of an 
adequately educated man. 

Dr. Karl Compton very aptly made a distinction be- 
tween the pure scientist and the engineer when he stated: 
“Science seeks to understand nature; engineering seeks to 
control nature.” Our service to agriculture is to devise ways 
and means by which the laws and forces of nature are con- 
trolled to the benefit of agriculture. It is self evident, on 
the other hand, that the better we understand nature the 
better able we are to control it. Thus agricultural engineers 
must be trained in the sciences which are indigenous to our 
field of service. Immediately one recalls the numerous bio- 
logical and physical sciences common to agriculture and en- 
gineering, the complete mastery of which would require 
more than a lifetime of study upon the part of a superior 
person. 

In thinking of scientific a age for the agricultural 
engineer we must comprehend both the breadth and depth 
of our background in science if we are to properly evaluate 
both the adequacy of our preparation and our mastery of it. 
Surely we can hardly expect to have mastery of both agri- 
culture and engineering at the same time, even though the 
breadth of our opportunities encompasses both. But to at- 
~~ both with the objective of breadth means a sacrifice 
in depth, the absence of mastery of principles and practices 
so essential for the successful solution of engineering prob- 
lems in agriculture. 


THE AGRICULTURAL ENGINEER MUST ACCEPT THE AGRI- 
CULTURIST AS AN INDISPENSABLE CO-WORKER 


As I view our future in agricultural engineering educa- 
tion such breadth is not essential for noteworthy service. I 
wish to repeat, “We gain professional stature the moment 
we accept unreservedly the agriculturist as an indispensable 
co-worker”. This does not mean the agriculturist is an en- 
gineer, although he undoubtedly has valid claims on the 
basis that he “seeks to control nature’, but rather it is to 
point out that the engineer in agriculture need not accept 
the basic biological responsibilities of the industry. Agri- 
cultural scientists are not only better qualified, but are eager 
to do this; so our professional objectives may be more read- 
ily attained when we accept this as a basic concept in agti- 
cultural engineering education. This viewpoint fortunately 
is gaining in general acceptance by institutions training pro- 
fessional agricultural engineers. 

It does not follow that the agricultural engineer should 
avoid the biological sciences. Surely he should have some 
understanding of the importance and scope of these as tools 
in productive agriculture, but to study these at the expense 
of basic sciences common to engineering would be technical 
negligence of an inexcusable nature. Agriculture looks to 
us primarily for competency in engineering, and workers in 
agriculture are more than willing to share with us their 
scientific competency in the solution of agricultural engi- 
neering problems. 

What sciences should receive emphasis in the training of 
the agricultural engineer? First of all it must be admitted 
that engineering in agriculture in its essential elements is 
about the same as any other engineering field for under- 
graduate training. In other words, there can be little devia- 
tion in requirements for mathematics, _ chemistry, 
theoretical and — mechanics, hydraulics, and fluid 
mechanics, strength of materials, principles of drawing and 
the like. To be an engineer in any field of endeavor doesn’t 
permit of much deviation either in the subjects themselves 
or the total units of credit. 
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When it comes to other technical training for agricul- 
tural engineers, there may be more room for differences of 
opinion, as one might expect in a professional field which 
already recognizes four different areas of service in addition 
to training for academic and research institutions. So ‘ong 
as institutions hold to the idea now prevalent that the un- 
dergraduate period following high school should be lim: ited 
to four years, any specialization must be of a semi-geeral 
nature. It is true that, if a student is fortunate enous! to 
know rather definitely his chief interest during his u:der- 
graduate training, he may very profitably point the last year 
of his training toward his special interest, such as .truc- 
tures with advanced courses in design, or dynamics of ma- 
chines if his interests point toward power and machinery; 
or if rural electrification appeals to him, he may want to ex- 
pand his knowledge in electrical engineering; or he may 
want to know more of soils, geology and irrigation if his 
interests should lean to soil conservation. 


These cases are more likely to be the exception rather 
than the rule, and after all, if the engineer is to serve agti- 
culture in any capacity, should he not have an understand- 
ing of soils, a reasonably clear conception of electric cir- 
cuits, electronics, and motors, a knowledge of the functions 
and design of farm machines, and an understanding not 
only of production structures but processing also? When 
you tie these basic things together in terms of sound aca- 
demic training, you come out with training requirements in 
fluid mechanics, dynamics of machines, heat transfer and 
thermodynamics, electricity, physical chemistry, soil dynam- 
ics and the like, none of which is wasteful in the repara- 
tion of an agricultural engineer. In fact, most of them are 
musts. Then, when one considers the need for some under- 
standing of crops, farm management, and something of re- 
port writing, public speaking, and such things as military 
training and physical education, the conclusion, so it seems 
to me, is forced upon one that it is enough during the 
undergraduate period to train an agricultural engineer in 
basic subjects such as referred to above rather than to at- 
tempt to specialize in some particular field of work. 


TRAINING THE AGRICULTURAL ENGINEER IN BASIC 
SUBJECTS ONLY, MAY NOT SATISFY EMPLOYERS 


I must admit this reasoning may not be wholly satis- 
factory to industrial employers whose business is confined 
to specific fields and specific products. Their objectives are 
rightfully centered on a business and specific phases of that 
business. The more nearly men could be trained in the 
university to meet these specific requirements, the shorter 
would be the non-productive training-on-the-job period for 
industry. However, both the university and industry have 
much in common in training men for engineering com- 
petence. The former is directly concerned in preparing men 
for growth in their chosen feld, in order that they may 
serve society a maximum from the standpoint of the “long 
pull”. The latter want men with growth potentialities for 
the advancement of their respective industries which serve 
society on a wide scale through the products it markets. 
Industry must be interested in keeping its organization on a 
going basis; so it must be interested in both the short 2nd 
the long pull. These differences in viewpoints are not seti- 
ous, but are healthy evidence of the mutuality of interests 
prevailing between those responsible for providing the ca- 
demic training and those who employ the trained product. 
Training on the job is now generally accepted as an essen- 
tial part of employee induction. It has been my observation 
that the larger the company, the more tolerant it is likely 
to be with graduates during this induction period, and the 
more particular also it is likely to be in seeking men who 
have sound technical preparation. 
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One of the greatest handicaps in preparing agricultural 
engineers for a technical career is the time element. Four’ 
years is now the generally accepted undergraduate period 
for engineering preparation. For service to agriculture, one 
must be an adequately trained engineer, involving, as this 
implies, the accepted basic science preparation. Likewise, 
the agricultural engineer must have some knowledge of the 
foundation sciences in agriculture, particularly those relat- 
ing to soils and plants. How much of the latter is essential 
in the undergraduate training of the agricultural engineer 
is a question providing a fertile field for honest differences 
of opinion. The limitations imposed by time, the character 
of the service to be rendered, and the educational objective 
of mastery of principles and practices ~_— rigid limita- 
tions on the number and scope of the subjects covered dur- 
ing ‘he undergraduate secied. 

gain I wish to emphasize the necessity of our depend- 
ence upon agriculturists as co-workers. Without them our 
fieli of work would have little significance; but by com- 
bini:g our technical knowledge with theirs our scope of 
activity is immeasurably broadened as is theirs. Therefore, 
the :gricultural engineer may have his undergraduate train- 
ing n the agricultural sciences limited to the more common, 
or primary, of these such as soils, botany, and farm crops. 
While a knowledge of livestock is desirable, it is not essen- 
tial. Surely there is no room in the undergraduate years for 
the agricultural engineer to study plant physiology as such, 
or anatomy, or genetics, or bio-chemistry or other similar 
scientific studies used as tools by the modern agriculturist. 
Neither does the agriculturist have the time in his training 
to study applied mechanics, fluid mechanics, thermody- 
namics, strength of materials, heat transfer, dynamics of 
machines, and other similar scientific studies common to the 
training of competent engineers. 


If we accept the engineering obligations of agriculture, 
we must first of all be competent, and this leads us into 
distinct but rather dual relationships in engineering and ag- 
riculture. Academically we must maintain close working 
relationships with colleges of engineering, for it is from 
them we will gain most in engineering techniques and the 
discovery of new tools to attack problems in the industry 
we serve. From an operations standpoint, our liaison with 
agriculture must be intimate and decisive in solving its prob- 
lems. Much if not most of our inspiration for achieve- 
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Left. This picture shows a special tractor rig adapted for spraying cornfields with Syndeet to control the corn borer. This spray materia! 
cont:ins DDT and a new insecticide and was developed by the United States Rubber Company. First experiments conducted this sum- 
mer in the Midwest have proved the spray effective for controlling the insect which damages thousands ot acres of corn yearly © Right: 
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ment comes from agriculture. It is not my purpose to dis- 
cuss administrative policies in land-grant institutions where 
agricultural engineers are nurtured and developed, for after 
all we have administration policies only as a matter of con- 
venience, but I am firmly convinced that agricultural engi- 
neers during the undergraduate period should obtain the 
bulk of their training in engineering colleges with other 
engineers. It is unlikely, however, that agricultural engi- 
neers could be developed in institutions where a college 
of agriculture does not exist. There is a certain amount of 
indoctrination in agriculture needed to develop a good agri- 
cultural engineer, in addition to an understanding of some 
of the basic sciences peculiar to it. The environment of an 
agricultural college provides these essentials. 


Public education is changing as it should. More local 
education is being provided through the establishment of 
junior colleges and municipal universities. These tend to 
shorten the undergraduate residence period of students in 
the larger technical institutions. These changes complicate 
our programs for training undergraduate agricultural engi- 
neers, since more and more of our students matriculate at 
land-grant institutions with advanced credits earned at insti- 
tutions where agriculture does not exist. Many of these 
institutions are equipped to offer good basic training in 
mathematics, physics, chemistry, botany, drawing and fre- 
quently surveying, applied mechanics and other basic science 
courses common to both engineering and agriculture. How- 
ever, they do not provide opportunities for the indoctrina- 
tion of students into professional fields. 


It would seem, therefore, that more attention to inten- 
sive agricultural engineering training during the junior and 
senior years is desirable, not only because of changes in 
educational systems, but because it also enables us as teachers 
to utilize the student’s background of training to promote 
disciplines in the engineering method of thinking. Thus I 
feel we might well concern ourselves less with the fresh- 
man and sophomore students, except in an advisory capacity, 
and rely more and more upon capturing and holding stu- 
dent interest during the upper division years when the 
student needs to learn how to use the tools of science and 
to acquire essential disciplines in the engineering method of 
thinking. If we are committed to the necessity of engineer- 
ing discipline, we should accept these trends as an oppor- 
tunity. It may not be the easiest thing to do, but personally 


Covering ten rows at one time, this special tractor rig sprays 30 acres an hour and will clear corn as high as 8 ft 
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I am convinced it is the best, and moreover it fits in with 
modern trends in education. 

Disciplines in the engineering method of thinking may 
be taught in two distinct steps, (a) by teaching unit opera- 
tions, and (b) by synthesis of these unit operations. The 
theory courses of the early years provide the scientific back- 
ground upon which unit operations are based. This theory 
of necessity is general and only occasionally will problems 
arise having specific applications to agricultural engineering. 
Agricultural engineering upper division courses, however, 
afford excellent opportunities for teaching unit operations 
and the synthesis of these operations into a design course 
involving all. In structures, for example, one may analyze 
a truss for dead, wind and snow loads as well as earthquake 
forces and moving loads. These are treated separately as 
unit stresses. The final design depends upon an analysis 
of all of these stresses when operating together. 


UNIT OPERATIONS TEACHING IS APPLICABLE TO ALL 
AGRICULTURAL ENGINEERING SUBJECTS 


Such unit operations teaching is applicable to all agri- 
cultural engineering subjects when taught late in the under- 
graduate period. On the other hand, lower division years, 
while affording an on to fire the interest and 
imagination of the student, are largely ineffective in test- 
ing the student’s analysis of unit operations or expanding 
his ability to synthesize these into designs. Thus I should 
like to leave with you the thought that, if we are to provide 
disciplines in the engineering method of thinking, we 
should depend more upon the upper division years and 
preferably the senior year, for the major portion of agri- 
cultural engineering instruction. 

The agricultural engineer to succeed in a broad sense 
must serve society. He should have an opportunity during 
his technical preparation for the development of a cultural 
and economic background which will make it possible for 
him to find his position in society and its problems as 
promptly as possible. The problems of human relationships 
are eternal and do not respond readily to mathematical an- 
alysis, yet the agricultural engineer deals with people, and 
his works have much to do with the active transformation 
of man’s environment. The engineer, no doubt, needs to be 
more conscious of this than he is at present. To train him 
as an engineer, particularly as an agricultural engineer, in a 
normal four-year undergraduate period and provide him 
with formal training in literature and the arts as well as in 
the economic and social sciences is quite impossible. Per- 
haps in years to come a longer period of undergraduate 
-training will be acceptable. Personally I hope this will be 
so, for surely it would have merit in preparing a man for 
life’s responsibilities. In the absence of time allowances, it 
is our obligation as teachers of agricultural engineering to 
provide such substitutes for this scarcity of training as we 
can supply. 

Agricultural engineering, in common with other engi- 
neering fields, is in itself economic. Generally it has to pay 
its way. The agricultural engineer has to know costs; he is 
concerned with labor input, with qualities of products and 
the environments of workers, as well as with plants and 
domestic animals. These things he must determine factu- 
ally, and he has to deal with these realistically in making 
designs and in introducing improved practices. Sometimes 
a design may result in a compromise, or the use of a part 
of the finished plan, but a good engineer does not believe 
in appeasement methods, sometimes resorted to in human 
relations problems. While I believe undergraduate training 
in basic economics is essential, this does not excuse the agri- 
cultural engineering teacher from neglect in introducing 
engineering economics in his courses. 
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Engineering ethics is based upon sound moral p:nci- 
ples which may be extended into general social rela: on- 
ships with profit. The agricultural engineer, whe her 
teacher or professional engineer, performs valuable ser ices 
in the development of rural life, and while he cannot »¢ a 
trained rural sociologist there is nothing to prevent im 
from being a student of sociology. No one likes the te. her 
who takes time out to philosophize on subjects unrelat: | to 
the course. Usually such methods are used as a subte: uge 
to conceal poor preparation in the course taught, an ' in 
fact it is usually an exhibition of ignorance in both su ject 
matter and philosophy. However, good teachers do ave 
ideals for professional success as well as technical | om- 
petency, and they have an obligation to transmit the - to 
their students. 

Many of our undergraduate professional curriculun . do 
not provide ample space for formal training in spea.ing 
and writing the English language, yet agricultural engi: cers 
must be prepared to express technical findings in si: ple 
understandable words both orally and in writing. Man. of 
our graduates are illy prepared to do this. Should it no be 
our function as teachers to maintain high standards in t!iese 
matters for our students in their training as well as by 
teacher example ? 

The lack of direct opportunity to develop the cultural 
and economic background of agricultural engineering stu- 
dents is rather appalling when one takes into account the 
services the graduate is to render to society. However, con- 
sidering the time limits imposed in undergraduate training, 
there is little opportunity he improvement except through 
more critical attention to such things as report preparation, 
oral expression, and matters of ethics and courtesy in rela- 
tions between students and teachers. 


AGRICULTURAL ENGINEERS HAVE MANY POTENTIALITIES 
FOR SERVICE TO SOCIETY YET UNREALIZED 


Agricultural engineers have many potentialities for ser- 
vice to society yet unrealized due to inadequate technical 
and cultural training and as yet undeveloped relations with 
other scientific workers. It must be admitted we need more 
and better education. We can, fortunately, do much to bet- 
ter ourselves by improvements in teaching methods, better 
utilization of available time, greater use of a student's tech- 
nical background by postponing more of his agricultural 
engineering training until the final years of his undergrad- 
uate instruction, the preparation of better subject matter, 
and the fostering of a more intimate relationship between 
student and teacher to promote professional ethics and <ul- 
tural growth. 

In the future, as in the past, agricultural engine “ing 
departments will be required to teach service course: to 
students in agriculture. These courses must meet th: re- 
quirements of technical agriculture and for that reason — .ch 
instruction should be under the academic supervision 0 the 
agricultural college. Here also I feel the student will .ain 
most if such instruction can be deferred to the upper ‘vi- 
sion years. The agriculturist is concerned with crop ind 
livestock production and the primary processing of | se. 
He is not concerned directly with engineering desig: ut 
he is interested in the functions of structures and ma ‘nes 
as these relate to production and processing. To the gfi- 
culturist the machine is principally a tool to better m. ige- 
ment, to be measured by increased profits. He is no  on- 
cerned with vibrations of parts, size of bearings, or ecu- 
liarities of stresses in parts, except as these feature. may 
interfere with functional operations. He assumes co octly 
that the machine is an engineered unit. If it reduces bor 
requirements, improves quality of product and fits into © arm 
operations from a management standpoint, it commar..s his 


os oe on ee ee oes om, ee 


; ee ee eee, fo (See et eee mk es eg eee came a . Ba, Pr - tag ti | eee 
AD Pesca: Pie. Spe = ee. es OG. ae Se ‘ a ae i 
2 Beene aa Ree ee 8 7s BO ie iy eae Ses te aa Boe 5 ie x oe : 
ee pee on * A. mee aig Hor teas es Hawes 4 aces Eres Je ar 
oe He: Pee ey ed Be eo: | eae cee eee a lala csc Pni a « A gee wet x S| 
Se AE Oe ae | 
0) Fe ipa ee 
fat ee i 
Na beam 
pe hr ee 
ere ANS a= Pee 
oP Pe heater e ; 
Soh Gee eee . 
er a) Vorueeaees | 
ik Meee || ee / AGR 
Gee 
HESS rer 
fe fake inte 
gaan Wile ats > ) 
Re Agi teceecr i. att 
ee hic ee 7 
ete Hivagante: or < 
Sree Rep | 
bheA igor, ing 
eda eects cl 
Reenyh Wieswape ae fie 
ies tate ne Cay i 
1G a ; suc! 
ee: ice : , 
jo ee sar) 
oP Me sele 
a an a 
9 ae 
tithe @ ie nan hs be 
yo OR INR 
ee |. tt? eee mo 
2S rie; Ri ioe 
bac: PA aie fee ; 
yb At une a ¥, col 
seh BAD reaptie for 
eet "| er & or 
as Tl eae age 
yeaa (emp eaten tes. the 
ESS Nica cr eee aia 

See AN ah eer, h | 
Bee | ele a the 
ea, tee er 
Pee ah oe pr 
ati BEES ee cai 
ied Wc eer 
Af aera to 
Se tes etipa ai ; 
pe bane 7 eae of 
BS ISS huts: cola 
Bos maf spetegeets tr. 
ee Se 
‘aaa ied ae ay 
Ban ‘ae 
as Se 
Be: [es oe 
ee ag 
AiR BRL Veena 
Sea a Ree ires S sti 
pies Fae pike ie 
Paes, ee Get 
eae eh Layee te: 
Agee: | |e 
12 ae meee af 
ery: | jae | 
ha Ot baie. of 
ith ASA 
i Rate: a 
Pies] an eee 
Coe BER eect ua 
ibs eae ie 
ey | gee s 
Hse TSE ee ; 
The og 8 eens Si 
je ee 
hee ie b 
ay fied 
Pines Pb ee 
ARs pt, ogame 5 
Heise po ee ? . 
ek yep ne a ; 
b Saas URS Por ie 

ine Re t 
Ie Belo cig 
i a 

ie Mi eee” 
Heke aa : 
Abas At ae aa 
+9 ped | Ae: see 
Hes ay Be ie a 

ei eee * 
Wee: : ee Br 
Hatta, 4 Ui)" sees 
alee 40 hac woe 
ab 2 am ee as 
bee int’ ae Bs 
CVS ANS Rach eee oe 
a\f ah ier : 
HRA Bb Nee omen 
ee Lae 
Pir ea Wee 
a ‘33 nbs A 
Heys Lt oateested 
‘ine = be 2 ; ) 
ae” By ee : 
~ ae eo” ae 
Bh 5 Rae Bd on 
ri ig 1 eta 
Vii | Fa calc 
pts 3g ee is, 
ee ae ba ‘ 
ae as 
ie) Unit arr: 
ee oy Eee Some 
hy Nas tte me 
tM ue 
ed Ciena 
Be at ny Ce owe 
RG 08 uineamege - 
ag . 85 #i 
hie 9 Oe eee 
pone. a ks a3 
io pe 
tees 

oh. f a i Weis a 

‘+ corr Te ats oe an 

SE) BINS hoes ater 

slbapes. | Lipo 

ipa gas 

es. Apes 
Af Sa Be EB Sepa 01 
ae ic oa 
Slr: Gam Pie . 
i ihe Fe ~hde$ Ae 
aon td het ge 

4) ee IERIE yo 
ether 5: bite ¥ 
late ie: mee 

(LMR LER os 
ee Via as 
pai Coad eM EES . 
Veber. Pe ey 
ene? Phe: (aa 
Nea |e Se 
afl ve 3 Onan ane 
eS Re . 
Pl oe es. ha 
NS eras Bet “Tact ; 
1A Oe ae Se 
“Sa Se age . _ 
yeh ees * i 
Sovetant) aa ia e ; ; ; 
tien A ee : 
hdges iz ‘a ae : 
PAE . Be . 
aid Seat a nels pienia: se 
ri Reade. |. Loe ee Gee Siamese iat aaamnals ne OR Se eS Ry ae ea ee See ee Weer ay eo a, 
ae e.4 Stee eae. a ee ee en ee ee ONS A eens I a 
TUR | OMe: a oe, er: Clee ee 7 Se a eee. eee EERE» SI ot See ‘ Is ce hie be Fes 


°o 
aad 


IES 


r Ser- 
nical 

with 
more 
» bet- 
etter 
tech- 
tural 
grad- 
atter, 
ween 
1 cul- 


eving 
es 10 
E £e- 

ich 


ase 


AGRICULTURAL ENGINEERING for October 1946 


interest and respect. Thus service courses for agricultural 
students must be presented from the viewpoint of the user 
or consumer rather than from the standpoint of engineer- 
ing design. The presentation of subject matter must center 
around production and management; yet at the same time 
such technical features should be covered as may be neces- 
sary to instruct the student how to exercise judgment in 
selecting equipment for specific needs. 

It is apparent subject matter for a senior course should 
be more technical than would be appropriate in a sopho- 
more course. Likewise subject-matter material for a service 
course to agricultural students at any level is not appropriate 
for professional instruction. The neglect of recognition upon 
the part of many agricultural engineering departments of 
the necessity of preparing and teaching subject matter ap- 
propriate to the students’ capacity has been a serious handi- 
cap to our professional recognition. Unless we are willing 
to organize courses which draw upon the previous training 
of the student, our courses should be lower division and our 
training should be classed as of the informational type. 


AGRICULTURAL ENGINEERS MUST PROVIDE INSTRUC- 
TION TO VOCATIONAL-AGRICULTURE TEACHERS 


Agricultural engineers are called upon to provide in- 
struction to vocational-agriculture teachers. Such instruction 
is definitely within our field of work and it affords our 
teaching profession an opportunity to extend the advantages 
of the more practical engineering methods to large numbers 
of potential farmers. This instruction in no sense is the 
type of training required to develop the — agti- 
cultural engineer, but it must be presented in a way which 
will develop a sense of engineering responsibility in the 
professional teacher. Here also segregated teaching is de- 
sirable, and such teaching can be most effective during the 
upper division years. In this work close cooperation must 
be maintained with the teaching profession concerned with 
secondary education, but as engineers we should accept full 
responsibility for the subject matter and adopt appropriate 
teaching methods. 

These two fields of service training for agriculture re- 
quire in addition to sound technical knowledge a compre- 
hensive understanding of the practical everyday problems of 
farmters. It would be very unfortunate, however, if such 
instruction did not make full use of the student’s previous 
training in mathematics, physics, chemistry and soils with 
the objective of developing to a maximum in the student, 
mechanical reasoning after the engineering method of think- 
ing. Agricultural engineering teachers should accept these 
responsibilities as opportunities, but teachers who conduct 
such courses must be constantly alert to avoid a direct carry- 
over of subject matter into professional instruction or vice 
versa. The general scope of instruction may be similar, but 
the methods of subject-matter presentation must be tem- 
pered to make full use of the differences in training ob- 
jectives. 

Institutions of higher learning have three general re- 
sponsibilities, viz: (a) to transmit knowledge (teaching), 
(b) to discover new knowledge (research), and (c) to store 
knowledge (preparation of subject matter for libraries). 
Agricultural engineering constitutes a part or element of 
such institutions. Its particular field of education will ad- 
vance in accordance with our conception of our obligations 
to do our part in meeting institutional responsibilities. Our 
methods of transmitting knowledge involve the requirement 
of transmitting knowledge to potential agricultural engi- 
necrs at a level at least comparable to engineering training 
in other professional fields. I have already outlined our 
obligations in this regard. Likewise, our field of work in- 
volves the transmitting of knowledge at less than the pro- 
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fessional level to technical workers in agriculture. This is 
no less important and we must accept without reservation 
our responsibilities for this related field in teaching. 

Teaching is an art capable of development. Effective 
teaching, however, cannot be separated from good subject 
matter. New knowledge may be developed through close 
contacts with the practices of industry and through research 
and investigation. We as agricultural engineers have un- 
usual opportunities for the development of new knowledge, 
yet I know of no other engineering field having as little 
formal subject matter specifically adapted to academic use. 
We may alibi our position by pointing out our youth, by ex- 
plaining the difhculties we have encountered in attaining 
professional recognition, by emphasizing the broad scope of 
our engineering field; and by pointing out the wide range 
of preparation among the students we teach. All of these 
no doubt are responsible for a lack of suitable subject mat- 
ter applying directly to our needs, but none provides a satis- 
factory answer. 

Most agricultural engineering departments are in insti- 
tutions having agricultural experiment stations, and for the 
most part these departments accept research responsibilities 
in these stations. Thus there is no lack of opportunity to 
develop new knowledge. In fact, it is not improbable that 
much new knowledge has already been developed which is 
not in suitable form to be used for teaching. We need text- 
books more technical in nature than those we now have, and 
in the preparation of these more research findings should 
be included. Perhaps this seminar will develop some leads 
for suitable textbook preparation. 

Good teaching and research work cannot be kept apart. 
There is a constant demand for new subject matter, which 
only well-planned research can provide. While all teachers 
are not capable of doing comprehensive research work, most 
teachers can do certain phases of research which should be 
helpful in teaching. Very often a strong research worker 
is not the best teacher, but he is rarely a complete failure. 
We should seize every opportunity to promote sound, basic 
investigations for there is no better way to provide new 
knowledge. 


AGRICULTURAL ENGINEERS NEED TO COMPILE AND 

INDEX FRAGMENTARY DATA FOR EASY REFERENCE 

An institution of learning without a library is incon- 
ceivable. A library, however, for any field of endeavor must 
be something more than a casual collection of books. If it 
is to be a storehouse of knowledge, it must-have on its 
shelves the best books and research findings developed in 
scientific fields. In the past we have had a very limited 
number of books prepared for engineering workers in ag- 
riculture, but there are many books published containing 
fragmentary, but useful knowledge for agricultural engi- 
neers. To locate these, secure them, and have them indexed 
for easy reference is a task which must be fostered by teach- 
ing and research workers. We need to compile much of this 
fragmentary data into useful texts and reference books. 

It has been said that a research worker who fails to 
record his experiences is of little use to mankind. There is 
much truth in this, and very little knowledge becomes avail- 
able for storage unless men are willing to record their ex- 
periences. In thinking of our future in agricultural engi- 
neering education, now being nurtured so well in land-grant 
institutions of higher learning, we must accept our full share 
of institutional responsibility to transmit knowledge effec- 
tively, to seek and develop new knowledge through research 
and contacts with industry, and do our part in recording 
research experiences with the objective of adding to our 
particular sections of the storehouses of knowledge. 

I am aware of my awkward- (Continued on page 460) 
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~ Brush Control with Heavy Machinery 


ONSERVATION of natural resources is one of the 
outstanding public problems of today. Chief among 
these for Texas is the conservation and utilization 

of 169 million acres of land area. According to the 1940 
agricultural census, Texas has 91 million acres of grass land, 
“not tillable’. This acreage is the background for the very 
great industry that has made Texas famous the world over, 
namely, cattle, sheep, and goat raising. Almost worthless 
woody plants, popularly known as “brush and shrubs’, have 
gradually crept in and replaced much of the nutritious grass. 
Millions of acres have been reduced to “carrying capacity”. 
Many acres now have less than one-third the original pro- 
ductive value. Pasture improvement through brush control 
and recoverage with useful grazing plants has become one 
of the greatest problems confronting southwestern agricul- 
ture today. 

The great variety of climatic and soil conditions of the 
Southwest presents many different problems in brush con- 
trol. Asa result, many different methods of attack are being 
used in this region. In general these methods can be divided 
into two classes, viz., mechanical control and chemical con- 
trol. Based on the kind of machinery used and the type of 
work done, for convenience in discussion, the mechanical 
work can be divided further into two classes, viz., that done 
with light machinery and that done with heavy-type ma- 
chinery. I will discuss the work done with heavy machinery. 

Two distinct methods of attack are being used in our 
area. One method is to remove all woody plants from the 
land, follow with a root plow, and rake and then reseed 
with some adapted grass. The other method is to fell the 
brush and trees a then maintain the pastures by con- 
trolling the comeback brush. This method leaves the native 
sod uninjured. 

The bulldozer and the tree-dozer are the most common- 
ly used heavy machinery in pushing off the heavy trees 
and brush. Essentially these machines consist of a track-type 
tractor with a 75 to 100 dhp on which is mounted a hy- 
draulically controlled blade. The type and set of blade 
varies with the different makes of machines. After the trees 
and brush are pushed over with this machine the blade is 
replaced with a bull rake which is used to windrow the 
trees and brush. The brush is then burned. Next comes the 
root plow which is mounted so that it will cut and elevate 
to the ground surface all roots and stumps remaining in the 
soil. This plow is run 12 to 18 in below the surface. After 
removal of the roots the land is leveled with large drags. 
It is then ready for reseeding. 

Time required for these different operations varies 
greatly with soil types, density and kinds of coverage, and 
individual operators. An average rate probably will run 
about as follows: 


Knocking down — 4/5 to 1 acre per hour 

Piling brush — 114 to 114 acres per hour 

Plowing — 34 to 11% acres per hour 

Piling roots — 2 acres per hour 

Charges for this work seem to be handled either on a 
per hour basis or per acre basis. On the hourly basis they 
run from $8.50 per hour for the lighter equipment up to 
$15 per hour for the heavier equipment. Charges on the per 
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acre basis run approximately as follows: $11 to $14 per «cre 
for knocking down, $6 to $8 per acre for piling brush, 511 
to $13 per acre for plowing, $11 to $13 per acre piling .nd 
burning roots and leveling land, or a total of $35 to 345 
per acre for a completed job, exclusive of reseeding. 

A modified form of the first operation is to drag a h: avy 
steel cable tied between two tractors driven parallel thro igh 
the wooded area. The cable uproots all trees between the 
tractors but does not destroy the smaller brush. This met iod 
is effective only where small brush is not thick on the liad. 
Its principal advantages lie in the fact that because of the 
speed of operation it can be done at much less cost per .cte 
and that the native sod is disturbed to a much less deg:ee. 
With two large tractors in the hands of experienced op: ra- 
tors, 50 to 80 acres per day can be covered at a cost of $. to 
$4 per acre. 

Some bulldozed land is left after the first two opcra- 
tions to re-cover itself with native grasses. One to three 
years is required for this natural reseeding, depending on 
the degree of disturbance of the turf at time of bulldozing. 

The other type of control is to cut the brush and trees 
above ground, remove the larger tree trunks in the form of 
cordwood or fence posts and leave the smaller brush and 
tree limbs to decay on the soil. Two types of machines are 
used in this operation. One is the rolling stalk-cutter type. 
It varies in size from the extra-weighted farm stalk cutter 
weighing around 3000 lb to the shop built cutter weighing 
up to 28,000 Ib. The smaller machines are used for cutting 
weeds and smaller brush while the heavy machines will cut 
trees up to Gin in diameter. I am unable to give any cost 
figures on this type of work. 

The other type of machine in use is the tractor-mounted 
circular saw driven at high speed from the tractor power 
take-off. The saws vary in size from 30in to 60in in 
diameter. My understanding is that an 80-in blade is be- 
ing considered for light brush and maintenance work. These 
machines successfully handle brush up to 3 in in diameter 
when operated from a moving position, similar to the oper- 
ation of a mowing machine. Large trees are easily cut from 
a standing position by use of a lever which feeds the sw 
into the tree. This saw sells for $750 to $900 and can be 
mounted on any type or make of farm tractor. When prop- 
erly operated, it will cut % to 1 acre per hour at a cost of 
$3 to $4 per acre. The low purchase price and the fact { vat 
it can be mounted on a farm tractor makes this type of 
machine admirably adapted for use by small ranch and f:-m 
operators. It is especially useful in maintenance work, ‘n 
which operations it will cut up to two acres per hour. 

In this connection it seems very appropriate at this t 1¢ 
to stress the fact that improvement of our brush past: ‘es 
does not consist solely in removal of the brush from he 
land. Regardless of what method is used in this rem: al 
operation there will follow a maintenance problem as \. <Il 
as a controlled grazing problem. 

Although research in the brush-control problems i: ‘ar 
from complete, it is felt that progress is being made. r- 
ganized research, machine manufacturers, chemical « gi- 
neers, contractors, and individual ranchers have all . 1n- 
tributed materially to this progress. Much remains t be 
done. With a more closely organized program and the 0n- 
tinued cooperation of all agencies concerned, it is ‘ety 
evident to me that we shall soon find an economic sol. ‘on 
to this gigantic problem of brush control on our very » lu- 
able pasture lands. 
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Concrete Bulkheads for Outlet Protection 
By W. S. Lynes 


MEMBER A.S.A.E. 


OST textbooks, bulletins and articles dealing with 

the installation of tile drainage systems give some 

space to construction details of a concrete bulkhead 
recommended as necessary for the proper protection of the 
ou''et. Due to the similarity of the design, one is led to 
be'‘eve many of the authors have simply copied from litera- 
tur: already published and have not verified the soundness 
of ‘heir recommendations by field observations. The author 
ha: inspected many concrete bulkheads built strictly to engi- 
ne ¢’s specifications or to the design recommended by some 
dr inage author, which have failed utterly in the purpose 
in’ nded. Even worse, due to faulty placement, many have 
aci tally contributed to serious washouts and erosion ditches 
in: ead of furnishing protection. 

In a recent survey of drainage systems in Webster County, 
Io va, made by C. H. Van Vlack, professor of agricultural 
envineering extension at Iowa State College, 31 concrete 
bu kheads were examined, all of which were failures. At 
the same time, other outlets, inexpensively made by using 
co‘rugated galvanized pipe, were still serving efficiently. 
This leads to the belief that our drainage authors and engi- 
neers should re-examine the problem of properly designed 
outlets in the light of past performance, and if concrete 
bulkheads are to be used, special emphasis should be placed 
on their best construction and location. 

The principal reasons for failure of the concrete struc- 
tures I have observed, are (1) faulty construction, which in- 
cludes improper design, lack of reinforcement and insufh- 
cient depth, and (2) wrong location. 

In considering the matter of improper design, mafhy of 
the small bulkheads are intended to serve also as erosion 


This paper was prepared expressly for AGRICULTURAL ENGI- 
GINEERING. q 
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dams to keep open ditches from forming and working up 
stream. In order to accomplish this, the weir must have 
sufficient capacity for any surface water that passes over it, 
even that caused by the heaviest rains. The center of the 
dam must be the lowest and the wings must rise from each 
side to a point higher than that attained by the surface of 
any future flood stream. If the water moving over the dam 
rises high enough to reach the earth adjoining the ends of 
the cement wings, the current will soon cut away the easily 
yielding material, and a new channel is formed around the 
end of the wing. One of the accompanying illustrations 
shows a bulkhead with insufficient capacity for a flood that 
washed around the sides within six months after construc- 
tion. This problem ties in closely with that of proper loca- 
tion, and if no surface water can flow over the structure, 
then the hazard of washing out is largely eliminated. A 
spillway floor must be provided to prevent undercutting 
the tile. 

Many small bulkheads contain no reinforcement what- 
ever, and the frost action either splits the dam directly over 
the tile line or separates the wings from the center portion. 
This allows water to carry dirt through the cracks and suc- 
ceeding freezing and thawing opens up the cracks still 
wider. Eventually the dam is wolusinad and a new open 
ditch starts to form. Enough reinforcing steel to hold the 
structure together under frost action is essential. 

The footings of the bulkhead must be deep enough to 
rest on firm soil and to be below the point reached by frost. 
Any settling or heaving opens up the tile line where it enters 
the concrete and water escapes through the channel formed 
where the tile is pulled away from the earth bedding. Many 
bulkheads are undermined in this manner. In northern Iowa 
a depth of not less than 4 ft is necessary. 


As to the matter of proper location, it is my opinion 
that the main tile should always be kept, wherever possible, 


This picture shows a typical concrete bulkhead for an outlet tile. It 
is located in the path - 4 a surface waterway and was meant to serve 
also as a dam, to prevent the surface water during floods from wash- 
ing 1 deep channel. Because it did not have sufficient space or depth 
for all the flood water to flow over the dam, but piled up the water 
beh‘nd it, the earth to the right was washed away during the first 
hea. y rain that occurred after the dam was built. This side has been 
rep.:red by piling in rocks but the next heavy rain will wash away 
the ther side of the dam. Frost has also heaved the cement struc- 
tare, and it is leaking water from between the tile back of it 


This outlet of corrugated and galvanized iron pipe was installed 
by the author over 25 years ago and has served continuously 
since that time with no repair of any kind. About 50,000 ft of 
laterals and some surface intakes drain into it, serving an area 
somewhat larger than a section. Common field boulders were 
used for a spillway and for covering the pipe, which is 16 in 
inside diameter and about 14 ft in length. For protection 
against animals, a swing gate should have 
been installed on the end 
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out of the path of surface flow and that the point of dis- 
charge should enter the outlet depression from the side, 
and at an angle. This eliminates the danger of surface 
water forming a channel over the tile line, starting a new 
open ditch there as well as damaging the outlet. 


A type of outlet that is very inexpensive and highly 
efficient can be made by using a section of galvanized metal 
pipe with a free swinging gate made of sheet metal which 
opens easily with the discharge flow, yet prevents the en- 
trance of small animals bent on nest building during dry 
seasons. Bore two holes in the top section of the pipe at 
the proper distance apart so that a piece of sheet metal 
slightly larger than the opening can be attached by wires. 
The upper part of the gate should be cut square across and 
a few inches lower than the top of the pipe so that it can 
swing _ freely and close when the flow ceases. Stones 
gathered along the tile lines and filled in on top of the out- 
let section protect it from trampling by cattle and other 
livestock. 

In conclusion, this question may well be considered: 
Why go to the trouble of building an expensive concrete 
bulkhead when it is possible to install an outlet that has 
proven so very satisfactory in the past at only a fraction of 
the cost ? 


Agricultural Engineering Education 
(Continued from page 457) 


ness in presenting a clear-cut picture of our needs for sound 
educational growth in agricultural engineering. I am sure 
many of my viewpoints may very well be at variance with 
yours, so for the purpose of stimulating discussion I shail 
summarize some of the leading points I have tried to em- 
phasize: 

1 That agricultural engineers must be trained basically 

as engineers with most of this training provided by 
engineering colleges. 
That agricultural engineéring as a field of work 
must be closely coordinated with technical agricul- 
ture, with much dependence placed upon the scien- 
tific assistance of the agriculturist. 
That the professional training in agricultural engi- 
neering should be postponed largely until the latter 
years of formal education in order to make full use 
of the students’ earlier basic scientific education in 
promoting disciplines in the engineering method 
of thinking. 

4 That agricultural engineering education encompasses 
not only professional training but also service courses 
for agricultural students and teacher preparation for 
vocational agriculture. These require special subject 
matter and teaching techniques. 

5 That until a longer period than four years becomes 
recognized as the undergraduate training period for 
agricultural engineering students, cultural training 
must be fostered largely in conjunction with pro- 
fessional courses. 

6 That specialization during the undergraduate period 
is in general inadvisable. 

7 There are no great differences between industry and 
educational institutions in preparation standards for 
professional agricultural engineers when both con- 
sider the same period of undergraduate preparation. 

8 Changes in public educational systems require that 
more of our professional and service training be de- 
ferred to the upper division years. 

9 Disciplines in the engineering method of thinking 

are promoted by teaching unit operations and fol- 
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This picture shows what often happens when no precautions are 
taken to protect an outlet of drain tile. The water from the ‘ile 
washes away some of the dirt under the last tile. This causes it to 
tip and the continuous flow of tile water escapes between the cracks 
of the last two tile, undermining the last one in the line which 
eventually washes away. This is the outlet of a small system that 

has washed away about 100 ft of the line and is 

steadily marching upstream 


lowing these by design courses involving synthesis 
of these. 

10 The economic phases of agricultural engineering 
should not be omitted. 

11 Teachers of agricultural engineering should be critics 
of both oral and written expression. 

12 Agricultural engineers should be more conscious of 
their responsibilities in maintaining the standards of 
institutions of higher learning, in transmitting 
knowledge, developing new knowledge, and in stor- 
ing this knowledge. 

13 Agricultural engineering needs better textbooks. 

14 Agricultural engineers need to become more proti- 
cient in recording their experiences. 


Engineering in Merchandising 
(Continued from page 451) 


its highest return only when followed through to its logi- 
cal conclusion by comparable engineering of their use. 

We believe farmers may be found increasingly responsive 
to a high order of sales engineering dealing frankly and 
correctly in specifications as to mechanical and structural 
properties, capacities, performance; influences on yic'd, 
quality, and over-all costs; influence of operating conditions, 
manner, and extent of use; to sales engineering which offers 
sound purchase and use recommendations based on the 
buyer’s farm as a producing unit; with continuing user sa‘ s- 
faction a stronger objective than immediate dollar volu:ne 
sales quotas. 

To point their sales programs toward this level of °s- 
sistance in use engineering, dealers will need help from 
their manufacturers’ product engineering, research and tr: in- 
ing departments, somewhat comparable to that being offe:ed 
by the better service departments. 

Agricultural engineering help to farmers to realize the 
values built into production goods, can be provided by 
manufacturers, through their dealers, and applied to the im- 
mediate problems of old and rundown equipment. 


Aid to effective use is the key to sound merchandising 
of production goods. In agriculture as in many other fields 
it involves application of a lot of engineering principles 
and data. 
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Farm Irrigation Investigations and Research in the 


Seventeen Western States 
By George D. Clyde 


MEMBER A.S.A.E. 


ODERN irrigation in America was born of neces- 

sity. When the Mormon pioneers landed in Salt 

Lake Valley in late July, 1847, the lands were 
parched and dry. Crops had to be planted and matured in 
order to obtain food to sustain that small band of 147 
people through the winter. One of the first acts of the 
pioneers after making camp was to plow a furrow from 
City Creek, near where Hotel Utah now stands in Salt Lake 
City, to a small tract of dry parched sagebrush land, through 
which water was diverted to moisten the soil prior to plant- 
ing grain and potatoes. This simple act gave birth to an 
agricultural commonwealth based on irrigation which now 
encompasses more than 31 million acres of irrigable land in 
the 17 western states. Of this area less than 10 per cent is 
reported to be in federally constructed reclamation projects. 

Investment in Irrigation Works. Up to 1940 there had 
becn invested in irrigation works slightly over 1 billion 
doilars in addition to the vast sums spent by the federal 
government for great dams like Boulder, Shasta and Grand 
Coulee. In addition, there had been invested in farm build- 
ings and machinery on these same irrigation farms approxi- 
mately 4 billion dollars, making a total investment in 
irrigation farms in the 17 western states of more than 5 
billion dollars. Furthermore, the irrigation farmers are pay- 
ing out every year more than 80 million dollars in annual 
charges and , pages and maintenance costs. 

In spite of the huge investment in irrigated farms, ap- 
proximately 32 per cent of the total area, served by irriga- 
tion canals and ditches, is not yet in production, after 100 
years of experience, because the farmers have not been able 
to solve many of the problems relating to the efficient and 


This paper was presented at the annual meeting of the Ameri- 
can Society of Agricultural Engineers at St. Louis, Mo., June, 1946, 
as a contribution of the Soil and Water Division. 

GeorGE D. Ciype is chief, division of irrigation and water 


conservation, Soil Conservation Service, U. S$. Department of Agri- 
culture. 


at appropriate distances. Plastic spiles are used to divert water from the head ditch into each furrow without cutting the bank. 


permanent use of the land and water resources. In the 
meantime, large areas of land within irrigation projects are 
going out of production because of lack of knowledge neces- 
sary to cope with drainage, alkali, and fertility problems. 

The expanding economy of this nation requires new 
agricultural areas to offset areas of land which are going 
out of production and to meet the increasing needs of a 
growing population. Planning and action programs for the 
development of potential agricultural areas are of immedi- 
ate importance but at the same time federal and state gov- 
ernments should provide adequate research programs de- 
signed to develop methods and techniques for increasing 
the efficiency of use of the existing land and water resources 
on some 31 million acres of land now under the ditch as 
well as to guide the reclamation and use of new lands. 


Permanent Productivity of Land and Water. It is the 
responsibility of the Department of Agriculture, in coopera- 
tion with the state agricultural experiment stations and ex- 
tension services, through its research and action programs 
to devise ways and means of increasing and maintaining on 
a permanent basis the productivity of the land and water 
resources of the nation. Research in irrigation and drain- 
age is essential if the Department successfully carries out 
this responsibility. 

In spite of the intensive development of agriculture 
under irrigation since 1847, and the potential area of new 
land yet to be reclaimed, it was not until 1898, fifty years 
after irrigation development was started, that organized ir- 
rigation research was undertaken. Many unexpected com- 
plex problems relating to the use of land and water de- 
veloped as irrigation agriculture was extended. The major 
problem areas in the field of irrigation and drainage include 
(1) sources and storage of irrigation water supplies includ- 
ing investigations relating to the occurrence, seasonal dis- 
tribution, control, use, and disposal; (2) water require- 
ments and consumptive use of water by crops; (3) irriga- 
tion practices, including soil, water, and plant relationships; 


Photos by courtesy of Soil Conservation Service (Region 7), USDA 
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(4) hydraulics of irrigation including canal lining, pump- 
ing, control structures and measuring devices; (5) drainage 
and reclamation of wet and alkali lands; (6) erosion from 
irrigation; and (7) types of irrigation enterprises necessary 
for the establishment of water rights and the distribution 
of water to farmers. 

Much progress has been made toward the solution of 
these problems through the research activities of the Irriga- 
tion Division of the Soil Conservation Service, the state 
agricultural experiment stations, and the Agricultural Re- 
search Administration. Much remains to be done if the 
two basic resources, land and water, are to be fully utilized 
in the development of a permanent and profitable agri- 
culture. 

In regions where agriculture is dependent upon irriga- 
tion, water is of major significance. It is usually a limiting 
factor in agricultural development. Efficient use of all avail- 
able water supplies is therefore of primary importance. 

Supplemental Water Needed. Surface streams and 
ground waters furnish irrigation water supplies. Natural 
streamflow seldom coincides with the irrigation demand and 
ground waters usually have to be pumped to make them 
available for use. Irrigators dependent upon natural stream- 
flow have plenty of water during the spring runoff and 
often little or no water during the latter part of the grow- 
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acres, the present irrigation efficiency is only about 25 per 
cent. Increasing this efficiency from 25 to 50 per cent 
would make available for use to supplement existing sup- 
plies approximately 25 million acre-feet of water, without 
the construction of a single major storage reservoir, dive:sion 
dam or main canal. Irrigation efficiencies can be increasec by: 

1 Determining the source and seasonal distributio: of 
the water supplies (a) from surface streams and (b) rom 
ground waters 

2 Securing advance knowledge of potential sea onal 
water supply through snow surveys and streamflow ‘ore. 
casts 

3 Reducing conveyance losses by lining canals and 
laterals 

4 Land preparation for irrigation 

5 Rehabilitation of farm distribution systems for better 
control of streamflow 

6 Improving methods of water application 

7 Determining water-storage capacity of soil root zone 
and limiting water applications to this capacity 

8 Determining optimum soil and water relations 

9 Providing for adequate surface and subsurface drain- 
age 
r 10 Developing effective leaching practices for removal 


AGRIC’ 


: vat 
. ag ae of alkali mea 
Ing a we — — : yg ge — 11 Developing a type of irrigation enterprise that can a 
m4 weet “e . tg m a i 0 ae ry only *ftectively distribute the available water to its stockholders : 
calc cligeay St. sical epi y 12 Consolidating small irrigation companies to reduce _ 
300,000 acres have a full water supply and that 1,000,000 ; 
: le Pe ‘ overhead costs, reduce conveyance losses, and improve the 
acres have a partial water supply. A similar condition exists 2 use 
; a ; service to the water users. 
in every state where irrigation is practiced. Supplemental age " 
water supplies for lands in existing irrigation enterprises _ Contributions to a Permanent and Profitable Agricul- irti 
is of major importance to the agriculture of the West. ture. The Division of Irrigation of the Soil Conservation 
Service, in cooperation with state agricultural experiment 
THREE METHODS BY WHICH SUPPLEMENTAL WATER stations, has for years been making investigations and con- inf 
SUPPLIES MAY BE PROVIDED ducting research directed toward a solution of the prob- has 
Supplemental water supplies may be provided by (1) lems of a more efficient land and water use. Definite pro- bu 
construction of surface storage reservoirs in which to im- gress has been made but much more research is needed and - 
pound winter and spring runoff for use later when the irri- the research findings must be currently applied to farm fo 
gation demand is high, (2) by — ground waters, practice. * 
and igh Pemaprae.. sre ge Ae hrs eo SOME TYPICAL EXAMPLES OF CONTRIBUTIONS TO IMPROVE- 
supp*y- 2S ee een, oe ee — MENT OF THE AGRICULTURE OF ARID REGIONS en 
tive, the least expensive, and it involves the entire irrigated Typical songer ‘buti ; f : 
area. To increase the efficiency of use of the water supplies rerteengs get thoroneg-eapreilt- Tet agente sa 


now available to the irrigators will require additional re- 
search to determine their sources, occurrence and seasonal 
distribution ; to develop better methods of control and water 
application ; to provide inexpensive but effective linings for 
canals; to develop pumping equipment; to determine spe- 
cific water requirements of oe to improve methods of 
drainage and reclamation of alkali lands; and to organize 
better systems for the distribution of water to the holders 
of water rights. It will involve the training of the water 
users and finally a reduction to practice of the research find- 
ings by application to the irrigated farm. 

Increasing Efficiencies in Irrigation. The Division of 
Irrigation of the Soil Conservation Service is primarily con- 
cerned with increasing the efficiency of use of available 
water supplies. 

The 1940 census reports an average annual diversion 
into irrigation canals in the western states of 4.8 acre-feet 
per acre, and an average delivery to the farm of 2.8 acre- 
feet per acre. This represents an annual loss in conveyance 
of approximately 40,000,000 acre-feet of water, or 42 per 
cent of that diverted. In addition to the conveyance losses, 
efficiency studies in Utah show the losses on farms due to 
improper methods of application and careless irrigation 
practices represent another 35 per cent of total diversions. 
Therefore, on a large portion of the 20 million irrigated 


the agriculture of arid regions by the Division of Irriga- 
tion and its cooperators are as follows: 

1 Development of measuring devices (Parshall flume) 
and sand traps which have been installed by the thousands 
and are saving the farmers water and money every year 

2 Development of methods of making seasonal stre:m- 
flow forecasts of irrigation water supplies which in 1°34 
saved the farmers of the West millions of dollars and w!: ch 
have since guided farmers’ planting programs, the opera\.on 
of storage reservoirs, power plants, and guided the in. as- 
trial and municipal uses of water 

3 Development of methods and techniques of mak.ng 
water requirement determinations, which methods | ve 
been wad in the Rio Grande and Pecos investigation: in 
New Mexico and Texas and in many areas in Californi 

4 Development of methods and techniques of ma* ng 
drainage investigations basic to the design of drainage -ys- 
tems (tile spacing and depth) which methods are now in 
use in the Imperial Valley 

5 Development of formulas for flow of water in }.pés 
which are nationally and internationally used 

6 ree: oi of practical methods of water spreac.ing 
for storage of water underground (southern California ind 
San Joaquin Valley) 


7 Development of principles of pumping from ground 
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Left. A modern pumping installation in the San Ramon Walnut Land Co. orchard. The well is 554 ft deep and 4300 ft of concrete pipe 


was laid to carry the water to the upper end of the field. Well capacity, 700-800 gpm 


and (ommon practice on many orchards in California. 


water sources, including design of equipment and design 
and construction of wells 

8 Developments of principles underlying the laws gov- 
erning water rights 

» Development of methods for increasing efficiency of 
use of water 

10 Development of practices for reducing erosion from 
irrigation furrows. 


Problem Areas in Irrigation and Drainage. Much basic 
information relating to the use of land and water resources 
has been obtained by the Irrigation Division and put to use, 
but as available land and water becomes more limited, and 
as population increases, future agricultural progress must 
come from a more efficient use of existing resources. There- 
fore, continuous research and reduction of research findings 
to practice is necessary for agricultural progress. 

At the present time the Irrigation Division is actively 
engaged (within the limit of its available funds) in re- 
search in the following problem areas: 

1 Sources and storage of irrigation water supplies 

(a) Hydrological and meteorological factors affecting runoff 

(b) Runoff characteristics 

(c) Watershed management for maximum water yield 

(b) Snow surveys and irrigation water supply forecasts 

(e) Storage of irrigation water supplies underground 

(f) Determination of ground-water depletion in irrigation 
pump areas 

(g) Farm reservoirs 

2 Water requirements for irrigation 

(a) Water losses (evaporation, transpiration, deep seepage, 
and surface runoff) as they affect irrigation requirements 

(b) Methods of water application as affected by: 
(1) Surface topography 


(2) Crop 

(3) Type of soil (permeability and infiltration) 

(4) Cultural practices 

(5) Water supply (amount and seasonal distribution) 


(6) Method of delivery of water to the farm 

(c) Irrigation efficiencies 

(d) Irrigation practices as governed by soil, water, and 
plant relationships 
(1) Time of irrigation (frequency) 
(2) Size of application 

(e) Climatic factors 

3 Hydraulics of irrigation 

{a) Conveyance of irrigation water (ditches, pipes and other 
irrigation conduits) 

(b) Lining of canals and ditches 

(c) Pumping for irrigation 

‘d) Design, construction and development of irrigation wells 


Right: The square check method of irrigation 


Photos by courtesy of Soil Conservation Service (Region 7), USDA 


(e) Development of irrigation water-measuring and control 
structures 
(f) Control of sand, gravel, and silt in irrigation systems 
4 Drainage and reclamation of waterlogged and alkali lands 
(a) Development of effective methods of making drainage 
and alkali investigations, to determine the source, amount 
and quality of water to be removed 
(b) Development of effective methods of reclaiming water- 
logged and alkali lands, by 
(1) Surface drains 
(2) Subsurface drains 
(3) Pumping from wells 
(4) Control of irrigation water applications 
(c) Development of effective alkali leaching practices 
5 Irrigation institutions 
(a) Types of irrigation enterprises necessary for the hold- 
ing of water rights and distribution of water to farmers 
(b) Development of principles governing the rehabilitation 
of irrigation and drainage enterprises 
(c) Consolidation of irrigation and drainage enterprises 
(d) Studies of customs, laws, and regulations affecting farm 
irrigation and drainage 
6 Mechanics of erosion from irrigation 
(a) Laboratory studies to determine the effect of soil type, 
velocity of flow of water, and tillage practices upon 
resistance to erosion 
(b) Field studies to determine characteristics of soil move- 
ment under irrigation and the effect of such movement 
upon infiltration and crop yields 
7 Runoff characteristics from agricultural and range lands in 
western United States 
(a) Studies of runoff from small cultivated and pastured 
watersheds as a basis for the design of water outlets 
and control structures and farm ponds and small reser- 
voirs 
8 Investigations of the fundamental processes covering the en- 
trainment, transportation, and disposition of erosional debris 
in western areas 
(a) Mechanics of transportation of sediments by water 
(b) Size reduction of sediments resulting from transportation 
by streams 
(c) Stratified flow in relation to transportation of sediment 
by water 
(d) Control or dissipation of energy in silt-laden water. 
Research in the problem areas listed above is carried out 
in cooperation with the state agricultural experiment sta- 
tions, thereby insuring elimination of duplication and a 
pooling of state and federal facilities for most effective 
results. 


Application of Research Data to Farm Practice. The 


research program now in progress includes both funda- 
mental research in irrigation and drainage and applied re- 
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search which involves field trials of research findings and 
farm practice. By carrying the research findings through to 
application on the farms currently, the government's in- 
vestment in research pays generous dividends. 


The problems in irrigation and drainage are so complex 
and the conditions are so different in the different states, 
and often in different parts of the same state, that similar 
research must be conducted in each state or in the different 
parts of the same state. Basic or fundamental research is 
usually regional in character, but field trials and the appli- 
cation to farm practice must be localized. For this reason, 
irrigation and drainage research should be conducted in 
each of the 17 western states where irrigation is practiced. 
At present eight of these states do not have technical re- 
search men available for irrigation and drainage research. 
These gaps in the technical staff of the Irrigation Division 
should be filled because agriculture in an arid region can 
be maintained on a permanent and profitable basis only 
through continuous research directed toward effective and 
efficient use of the land and water resources. 


Basic irrigation research data to be effective must be 
readily applicable to the farms of the West. Therefore, one 
of the principal objectives of the Division of Irrigation is 
to make available to the Operations Division of SCS, the 
Extension Service, and the farmer, the findings of irrigation 
and drainage research in such form and at such times as 
will permit its most effective use. Specifically, to conduct 
such field trials as are necessary to determine the coefficients 
—— to reduce the findings of research to practice on 
individual farms or local areas. 


To meet this objective, irrigation research technicians 
should be assigned to operations work unit groups in typi- 
cal problem areas to study irrigation practices. Such tech- 
nicians would measure and record factual data pertaining 
to water supply, its use and control, to soil and water rela- 
tions, to drainage conditions and to company operation in 
the distribution of water to the users. In cooperation with 
irrigation and drainage specialists and operations field per- 
sonnel, the technicians would interpret these data so that 
the farmers and farm planners would have currently the 
benefit of such research findings. 


Irrigation Research Specialists — Consultants to O pera- 
tions Division. \n addition to its research responsibility, 
which includes, in cooperation with state agencies, investi- 
gations and inventories, basic research, field trials, and 
analysis and interpretation of adopted practices, the staff 
of the Division of Irrigation acts as consultants to the 
Operations Division of the Soil Conservation Service. This 
arrangement makes readily available to the operations pro- 
gram, the findings of research. The research-operations re- 
lationship in the Soil Conservation Service provides the 
greatest i a ever presented for conducting research 
on planned farms and for making direct application of the 
findings of research to the improvement of agriculture in 
arid regions. 


SUMMARY 
Irrigation and drainage research over the past 40 years 

has paid huge dividends through guidance in the develop- 
ment and use of 20 million acres of land and nearly 100 
million acre-feet of water. With increased population and 
increased demands for agricultural products, these resources 
must be used more efficiently and new resources must be 
developed. The full development of the Columbia Basin, 
the Missouri Valley, the Central Valley in California, the 
Great Basin and the Colorado Basin will involve the con- 
struction of huge works to develop and deliver water to 
the farms. Much of this effort will be wasted if the farmers 
do not know how to use their water efficiently after they 
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get it. Why spend billions to develop new water supplies 
when the farmers are getting on the average only abou’ 25 
per cent efficiency out of existing supplies? This govern- 
ment should currently support both the developmen: of 
large new projects and research directed toward a more 
efficient use of present and future water supplies, becuse 
both will result in increased national wealth. 

The development of the Missouri Valley will involve 
the irrigation of thousands of acres of land never b« ‘ore 
irrigated. Probably three years out of five irrigation wi'! be 
unnecessary because of ample precipitation. Irrigatio. in 
these marginal areas will give rise to many problems inv olv- 
ing soils, water and plants. Wherever irrigation is practiced 
drainage problems will develop. Where farmers now cper- 
ate as individuals they will have to organize into comp: nies 
to secure water and to effectively operate and mair ‘tain 
their systems. 

The first 100 years of irrigation in the United Siates 
is drawing to a close. Many problems have been so'ved 
but many more have been created by limited water resou:ces, 
difficult soils, population pressures and multiple-use proj- 
ects. Research in irrigation and drainage is more urgently 
needed to prevent tragedy, suffering, and loss of property 
which follow in the wake of ill-advised irrigation projects 
and the misuse of land and water resources than at any time 
in the history of modern irrigation. 

The Department of Agriculture through the Soil Con- 
servation Service and the Division of Irrigation, in coopera- 
tion with the state agricultural experiment stations has a 
major responsibility in the solution of problems relating to 
an agriculture based upon irrigation. This responsibility 
can be effectively discharged by carrying out the major ob- 
jectives of the Division of Irrigation, namely, to investi- 
gate, inventory, and analyze the land and water resources of 
the 17 western states, and to develop conservation and use 
practices and techniques that are basic to a profitable and 
permanent agriculture in these states. Specifically, to de- 
velop practical and economic solutions to the problems in- 
volving irrigation and to the drainage of waterlogged and 
alkali lands. These objectives involve research in all phases 
of the occurrence, utilization and disposition of water in 
an arid region. They involve the hydrologic and hydraulic 
aspects of the artificial application of water to soil. They 
involve the removal of excess water, the leaching of harm- 
ful salts from the soil. They involve also the institutional 
aspects of the ownership and distribution of irrigation 
water and the economic and social aspects incident to the 
development of agriculture in an arid region. 


Farm Operation Analysis 


OW far can analysis of farm operations be extend? 

Probably there-is no end to analysis and reorgan za- 
tion for greater productivity, any more than there app ars 
to be in industry. ; 

How far should operation analysis and process ‘vor- 
ganization be extended? On the larger commercial fi-ms 
with competent management, we should expect deve op- 
ments to approximate those in industry, else agricu! ure 
will decline into relatively greater and greater disp» rity. 
On small, diversified farms, which have many factors and 
reasons for being other than production of crops for «ale, 
productivity is no less important. It is only through ans ‘ysis 
of what is done, followed by planned reorganization, ‘hat 
improvement will be made, except by the very slow ac- 
cumulation of knowledge in folkways which grow out of 
the expensive method of trial-and-error.—Harold E. Pinches 
at the Agricultural Engineering Teaching Seminar at Pur- 
due University, September 2, 1946. 
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Ground Water in Agriculture 
I. GROUND WATER IN MISSOURI 


By K. E. Anderson and J. G. Grohskopf 


. three favorable factors: soil, water, and climate. In 
Missouri, as in many other localities, rainfall furnishes 
sufficient water for most plant growth, but additional sup- 
plics of water must be developed for livestock watering ; for 
domestic use on farms; for the processing of agricultural 
products in dairies, canneries, packing houses, etc. ; and in 
some cases for supplemental irrigation. Ground water is 
the most important source of the additional water needed 
for agriculture in the state. 

The importance of ground water in Missouri is shown 
by ‘he fact that 226 of the 343 public water supply systems 
ser.ing communities in the state derive all or part of their 
waer from underground sources. Nearly all farms in Mis- 
souri utilize water from one or more wells or springs, and 
farm and agricultural wells comprise nearly 75 per cent of 
the total of the many thousands of water wells as recorded 
by the Missouri Geological Survey and Water Resources. 


Purpose of Investigations. The purpose of ground water 
investigations by the Survey is to be able to predict ground 
water conditions accurately for any location in the state and to 
advise correctly concerning the development or rehabilitation 
of existing ground water supplies used by agriculture, indus- 
try, and municipalities. The Survey is called upon daily for 
such predictions, and as a result of past studies it is now 
possible to give fairly complete information in most cases 
as to the necessary depth of wells and the quantity and 
quality of ground water to be expected. 

History and Nature of Investigations. The Missouri 
Geological Survey and Water Resources has been interested 
in collecting data concerning the ground water resources of 


G nce fro agricultural development depends upon 
W 


the state since the latter part of the 19th century. In 1890 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING, and is published by permission of E. L. Clark, director, 
Missouri Geological Survey and Water Resources, Rolla, Mo. It is 
the first of a series of papers contributed by the Subcommittee on 
Ground Water of Committee on Agricultural Hydrology, A.S.A.E. 

K. E. ANDERSON is ground water engineer and J. G. Grous- 


KOPF is assistant state geologist, Missouri Geological Survey and 
Water Resources. 


Fi. 1 This map shows the ground water provinces of Missouri 


the Survey published a volume describing the mineral waters 
of Missouri. This has been foilowed by other pase deal- 
ing with the subsurface geology and underground water re- 
sources of the state. 

For the past 35 years the Survey has collected samples 
of rock cuttings, logs, and other pertinent data from wells 
drilled in Missouri and adjacent states in an endeavor to 
learn more of the character of the subsurface formations and 
their relationship to substances of economic importance, 
chief of which is ground water. 

At the present time the Survey has examined and has on 
file an estimated 400,000 samples of cuttings from wells 
drilled in Missouri. Logs and other data from over 17,000 
wells are on file. 

Samples of rock cuttings from wells received at the 
Survey are examined microscopically by one or more geol- 
ogists and the results of the study plotted on a graphic 
strip log. The various rock types are colored on the log to 
permit rapid recognition of the composition of individual 
formations. The coloration of the logs affords ready means 
of comparing the geologic sections penetrated in a number 
of wells. 

As an aid in determining and correlating the various 
limestone and dolomite formations, the Survey has origi- 
nated and developed a procedure known as the insoluble 
residue method. In briet the procedure consists of treating 
the cuttings with dilute commercial hydrochloric acid which 
dissolves the carbonates. The undigested portion, or in- 
soluble residue, is then examined microscopically; and the 
results of this examination form the basis for statewide cor- 
relation of many of the older Paleozoic rock formations. 

Following the examination and logging of the samples, 
the information obtained is plotted on maps so that the 
structure, thickness, and nature of the various water-bearing 
formations can be determined. The correlation of these data 
permit fairly accurate predictions of such factors as the 
depth of the well required, the character of the formations 
to be encountered, and the amount of casing necessary to 
prevent caving of the walls of the well and eliminate pos- 
sible contamination by mineralized ground water. Although 
the Survey makes no estimates of the cost of wells, this 
factor can be approximately determined from the estimated 
depth of the well and the amount of casing required. 

In addition to the foregoing geologic information, the 
Survey is constantly obtaining pumping test data of the 
quantity of ground water available from different — 
and of the hydrologic properties of the water-bearing forma- 
tions. Information is also compiled on the original water 
levels in wells and subsequent fluctuations in these levels, 
on the temperature of the ground water, and on the quality 
of the waters as determined by chemical analyses made in 
the laboratories of the Survey and the Missouri State Board 
of Health. 

Future Investigations. The program of investigation just 
described is inadequate in some respects; therefore, in addi- 
tion to a continuation of the present investigations, the 
Survey is now planning and inaugurating further studies of 
the ground water resources of Missouri. 

Observation wells in which periodic water-level meas- 
urements are being made have recently been established. 
Additional wells will be added in the expanded program 
so that eventually all important aquifers in the state will be 
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investigated and a record maintained of the water-level 
fluctuations. 

Plans are being made for geophysical logging of water 
wells. This will give a better understanding of ground 
water conditions and aid in selecting rhethods of rehabilita- 
tion for wells now declining in production. A renewal of 
electrical resistivity surveys for the location of shallow 
ground water supplies is contemplated. 

Further investigations of the permeability and trans- 
missibility of aquifers in Missouri and additional studies of 
the relation of quality and movement of ground water to 
geologic structure are also planned. 

The Survey will publish additional reports on the sub- 
surface geology and ground water resources of Missouri. 
One such report on the Mississippi embayment area in 
southeastern Missouri is now in os pre 

It is also hoped that additional field personnel can be 
secured to further the Survey’s cooperation with well drill- 
ers and the public. Much needed information concerning 
wells drilled throughout the state is lost unless sufficient 
trained personnel are available for field work. 


Occurrence of Ground Water. Missouri is divided into 
four ground water provinces, based upon both the quality 
of the water and the age and character of the aquifers from 
which the water is derived. As a basis for Jusiesinn, 
waters containing less than 2,000 parts per million of total 
dissolved solids are considered as fresh, and those having 
a higher concentration are classed as mineralized. The area 
included in each province is shown on the map (Fig. 1). 
It should be kept in mind that the boundaries of these 
provinces as shown are not exact, since the chemical com- 


Table 1 
Representative Amiyses df 
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position of the water obtained from the various aquifers 
changes gradually from one province to another and is not 
abrupt, as the boundaries suggest. 

PROVINCE 1. The northwestern Missouri province con- 
prises the area covered by the thickest deposits of glacial 
drift. The immediately underlying rocks are Pennsylvan an 
and, at a very few places, Mississippian in age. A typ al 
geologic section of this province showing the generaliz 
water-bearing properties of the formations present is give 
in Table 2. 

Sufficient quantities of fresh water for most farm «se 
can usually be obtained from sand and gravel deposits in 
the glacial drift of this province. These water-bearing saids 
and gravels are usually lenticular, and large quantities of we‘er 
cannot be pumped without exceeding the safe yield of the 
aquifer. A number of municipalities and some industiics 
have been able to obtain water from wells drilled into ‘he 
glacial sands and gravels filling buried glacial and pre- 
glacial river channels. Such wells usually have a greaicr 
capacity than wells drilled into the drift which covers tlie 
preglacial upland surface. 

Fairly dependable wells furnishing from 5 to 10 gpm 
(gallons per minute), or in some instances more, can usual- 
ly be obtained from glacial deposits at depths up to 300 ft. 
Recharge of ground water to the drift is principally de- 
pendent upon local rainfall; and during periods of severe 
drought, such as occurred in Missouri in 1934-35, the wells 
may prove inadequate or even go dry. 

Large amounts of ground water can be pumped from 
wells completed in the alluvial sands and gravels in the 
flood plains of rivers such as the Mississippi, the Missouri, 
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1. Liberty, Clay County, city well no. 3. 


Totel derth 70 ft. 
2. Albany, Gentry County, city wall. 


Total depth 199 ft. 


3. Elwellet al, Maple No. 1 ofl test, sec. 3, T. 62 Ne, R. B Se, Harrison County. 


Sample from 100 ft. 
Semple from 250 ft. 


4. Camp Clork, Vernon County, well no. 5. 
S. Camp Clark, Vernom County, well no. 5. 
6. Alma, lafayette County, city test well. Total depth 650 rt. 

7. Clarkton, Dunklin County, city well. Total depth 50 ft. 

8. Sikeston, Scott County, city well no. 4. Total depth 375 ft. 

9. Campbell, Dunklin “ounty, city well no. 1. Total depth 960 ft. 

10. Himmelberger-Harrison Lumber Co., Morehouse, New Madrid Courty, well no. 


Total depth 1050 ft. 
Total depth 1050 ft. 


11. Southwest Missouri Jjaterworks 5o., Royal Heirats, Joplin, Jasper ‘ounty, well no. 1. 


12. Springfield Gas & Electric Cu., Sprirgfield, Greens County, well no. 1. 
13. Warrenton, Warren County, city well no. 2. Total devth 904 ft. 

14. Cabool, Tems County, city well no. 2. “otal depth 700 ft. 

15. Rolla, Phelps County, city well no. 2. Total depth 1716 ft. 
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Total depth 1907 ft. Sample from 467-482 ft. 


s0tal depth 780 ft. 
Total depth 246 ft. 


Total depth 627 ft. 
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Table 2 


Ceneralized Geologic Section = Ground Water Province 1 


Ground Water Conditions 


Large supplies where al- 
luviun is thick. Fresh 
water, usually contains 
some iron. 


Description 


In flood plains of 
larger streams. Clay, 
sand and gravel. 


Over entire area of 
province, Clay, sandy 
clay, sand, and some 
gravel Leds or lenses. 


Principal source of 
fres* ground water. 
Water in sandy or gravel 
ly beds or lenses in 
various amounts, often 
large qiantities in old 
valley fills. Good 
source for farm and do- 
mestic use and some pub- 
lic supplies. 


Glacial drift 0-350 


Rather small amounts of 
water in sandy beds and 
at shale-limestone con- 
tacts, Supplies vary in 
quantity and quality 

from place to place. Af- 
fords some farm and 

domestic supplies where 
glacial drift is thin or 
absent. Water often 
Somewhat mineralized, 


Chiefly alternating 
beds of shale and 
limestone. Some sandy 
and limy shale and a 
few coal seans. 


Missouri group | 600-1000 


Shale with few thin 
limestones in upper 
part. ‘Shale, sandy 
shale, and sandstone 
in lower part. Sev- 
eral coal seams. 


Varying amounts of water 
for farm ani domestic 
use, particularly from 
lower sandy beds and 
sandstones. Water usu- 
ally somewhat mineral- 
ized. 


Des Moines 
group 


Limestone, cherty and 
dolomitic limestone, 


with shale and sandy 
shale at base in 


Water mineralized, used 
for stock watering sup- 
plies in parts of the 
province, 


250-450 


places, 


“ Mineralization of, water 
a Gy increases with depth. 


and their principal tributaries. Dependable supplies of 
water can usually be obtained from such alluvial wells 
at depths less than 100 ft. 

The cost for drilling both alluvial and drift wells will 
normally exceed that for rock wells of similar depth since 
casing is needed for the entire depth of the well and 
screens must be installed at the water-bearing sands or 
gravels. 

Water from the glacial drift and alluvium is usually 
quite hard. Concentrations of sulphates in the drift waters 
are up to 500 parts per million. Iron is usually present in 
amounts greater than the accepted maximum standard of 
0.3 parts per million. The alluvial water is often especially 
high in iron content. Representative analyses of water from 
the glacial drift and alluvium of this province are shown by 
wells 1 and 2 of Table 1. 

The temperature of both the glacial drift and alluvial 
waters is approximately 55F (degrees Fahrenheit) or less. 
Where high capacity wells in the alluvium are located close 
to rivers, the recharge of the aquifer will be rapid and the 
ground water temperature will fluctuate with the tempera- 
ture of the river water. 

Water is found in the underlying bedrock of the Penn- 
sylvanian, Mississippian, and older formations, but it is 
generally too highly mineralized for household use (see 
analysis from well 3 in Table 1). Small quantities of mod- 
erately fresh water, however, can occasionally be obtained 
from the Pennsylvanian sandstones or limestones. Some of 
the less highly mineralized waters can be used by livestock 
without apparent injury to the animals. 

Rocks of pre-Mississippian age contain ground water in 
varying amounts, but the water is too highly mineralized 
to be utilized. In general, the mineralization of these waters 
increases with the depth of the aquifer. 
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PROVINCE 2. A second ground water province forms a 
roughly arcuate belt around the margin of the Ozark uplift 
region. With the exception of two small areas, the rocks 
exposed at the surface in this province are generally of 
Pennsylvanian or Mississippian age. These exceptions are 
an area in Pike and Ralls Counties in northeastern Missouri 
where older rocks of Ordovician, Silurian, and Devonian 
age are brought to the surface along the structural feature 
known as the Lincoln Fold, and another area in Perry 
County in southeastern Missouri where rocks of similar age 
are at the surface. Typical geologic sections of the western 
and northeastern parts of this province are given in Tables 
3 and 4. These sections show the generalized water-bear- 
ing properties of each formation. 

Small amounts of fresh water sufficient for most farm 
wells can be obtained from shallow wells in the bedrock 
of this province and at depths up to 600 ft, depending upon 
the locality. The quality of these waters is indicated by 
analyses from wells 4 and 5 in Table 1. Larger amounts 
of ground water may be obtained by deeper drilling, but 
the waters become highly mineralized and are unfit for 
domestic or other purposes (see analysis from well 6 in 
Table 1). In local areas these mineralized waters may be 
suitable for stock watering. Bedrock wells should be de- 
pendable so long as no attempt is made to pump large 
quantities of water. Many of these wells must be cased 
nearly to the bottom to prevent caving of overlying shales 
and to exclude water from shallower aquifers which are 
frequently highly mineralized. 


Alluvial deposits along major stream valleys yield fresh 
water; however, as in province 1, it often contains an ex- 
cessive amount of iron. 

The temperature of the fresh ground water obtained 
from wells in this province ranges between 55 and 60F. 


PROVINCE 3. A third ground water province is the Mis- 
sissippi embayment area in the extreme southeastern por- 
tion of the state. In the northwestern part of this province 


Yescrintion 


Clay, sand and 


| Alternating beds of 

| shale and limestone 
with sone sandy 
shale and a f>w coal 
seans, 


Chiefly shale, sandy 
shalo ard sandstone 
wit few thin lime- 
stones and coal 

seavs in u per part. 


ndstones. 
; be mineralized. 


Pennsylvanian 


H Limestone, in vart 
‘ caert, and ssely 


Smal} quantities of 
mineralized water in cre 
and o-enings. 

Chert, limestone, 
slichtly soaly in 
places, 


Mississippian 


Limestone, often 
with sandy limestone 
or sandstone near 


where present yields moder- 
ately large amounts of 
mineralized water. 


Jevferso: City 


Mineralized water in 
formation 


crevices and onenings. 


Sandstene and 
cherty and sandy 
dolomite, 


Fairly large yields of 
mineralized water. 


Roubidoux 
formation 


Canadian 
(Ulrich) 


Mineralized water in 
crevices and openings. 


Ordovician 


Large amounts of mineralized 
water. 


Ozarkian (Ulrich) 
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Generalized teol>-ic Section = Ground Nater Province 2 (“lort!castern Tart) 


Description Ground @ater C 


Large amounts of water 
where alluvium is taick. 


may be mineralized, 


Small ano nts of water “ron 
crevices and oveninrs. 


Mississippian 


Limestone, dolomite, 
and some sandstone. 


S-all anounts of minerale 
ited water. 


Maquoketa 
formation 


Rimswick 
formation 


Small amounts of minerale 


Decorah-Plattin 
formations 


ized water in crevices 
and o-eningS. 


Ordovician (Ulrich) 


Good aquifer yielding 
moderately iarge quantities 
of mineralized water, 


Ordovician 


Cherty dolomite and 
dolomite, may be 
sandy near middle. 


Mineralized water in 
crevices and openings. 


Jefferson City 
formation 


Roubidoux 
formation 


Sandstone and sandy 
and cherty dolomite. 


Yields appreciable amounts 
of mineralized water. 


Mineralized water in 


Gasconade Dolomite and cherty 
a formation dolomite. crevices and openings. 
© 
% 170=300 
> 
a 
s Gunter 15<40 Sandy dolomite and Large supplies of mineral- 
H menber sandstone, ized water. 
e Chiefly dolomites Mineralized water fron 


with sandstone at 
base. 


various formations 
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Be 


Here large amounts of fresh ground water can be obtained 
from wells drilled into the extensive alluvial sands and 
gravels or into the underlying Tertiary (Wilcox) and Cre. 
taceous (Ripley) sands. 

Water from the alluvium is moderately hard and usvally 
quite high in iron content (see analysis from well 7 in 
Table 1). The temperature of alluvial ground water will 
vary between 58 and 62F, but due to rapid recharge in 
some areas, the temperature may fluctuate seasonally. \\ ells 
into the alluvium furnish a dependable supply of several 
hundred gallons a minute. Such wells seldom exceed 150 ft 
in depth, and many farms use inexpensive screened well 
points driven only a few feet below the surface. 

Ground water from the Wilcox formation is of fairly 
good quality, although moderately hard and high in iron 
content (see analysis from well 8 in Table 1). Wells into the 
Wilcox furnish dependable supplies of water, some of them 
being pumped at rates as high as 500 gpm with very little 
drawdown. These wells range in depth from 200 ft in the 
northern part to 1,300 ft in the southern part of the prov- 
ince. The temperature of this water will be somewhat 


higher than the alluvial waters, but generally should not 
exceed 70 to 75F. 


The Ripley sand yields large quantities of ground water 
which, in the southern and eastern part of this province, is 
very soft and free from iron (see analysis from well © in 
Table 1). Apparently the mineral (Continued on page 470) 


Table 6 


Senora_ized Jeole;ic section © Ground “ater Province 4 (Northeastern Part) 


Ground water Conditions 


Clay, sand and gravel.| Larce amounts of fresh 
water were allivium is 


Shale ani sandy shale,| Small succties. “eter ms 
Des “oines series; 0-150 few thin limestones. | be mineralized. 


Ne ort 


Limestone, chert: in 
part, with shaly and 
| cherty limestone near | ¥ 
j dase. 


seranec sroup 0-450 


evices and 


nm limestone, 


Cnerty limestone. 


shales and loosely consolidated sandstones of Cretaceous 
and Tertiary age are exposed at the surface. These for- 
mations dip to the southeast and are covered by alluvium 
in the remainder of the province. A typical geologic sec- 
tion of this province showing the generalized water-bear- 
ing properties of the formations present is given in Table 5. 


Table 5 


Generalized Geolosic Section - Ground Water Province 3 


soe srmnaiienR rene. = ee — 
Thickness Piceeaieud Sround we 
age | Name ‘in Soak Description Ground Water Conditions 


Recent Alluviun J-2 Clay, Silt, sand and | Larce quantities of water, 
| | oravel. | moderately nard and high 
| | in iron content. 
{+—— —-—— ——+ aaa 
| Sandstone, poorly Large quantities of water, 
Wilcox group | 0-1550 cemented. moderately hard and 
i \ | cenerally high in iron con 
b San. 
s i 
t | 
« | 


i Clay and shale with \ No water. 
i Midway group | 0-660 thin limestone at the 
; base. | 
; 
= cans ro 


2 | Sandstone, poorly | Large supplies of fresh 
8 | McNairy (Ripley) 04500 | cemented. water, in places very soft 
S | formation si } and free of iron, Temper- 
+ } at.re of water ranges from 
‘ | | | 70 to 88 degrees F. 
$ 

| 

| 

Chiefly dolomites, Moderate amounts of water, 


Z500-5000 | may be cherty, with | sn places mineralized, 
| quartzite at base. 


Cambro- 
Ordovician 


shale, limestone at 
top and lo-aily sance 


stone at base. 


Kinterheok -roup 


Dolom:te. 


emall ancunts of water. 


Maquoketa 00160 Shale and liny snale. |: ry little water. Not s 
formation reliable source. 
00125 Lizestone with sone 
chert. 


Decorah=Plattin Limestone with soze Varcing 
| Doeeed dn V=150 chert, snaly beds ees 
y ss * | near top. H 
5 e Dolomite and c.erty 
wok doloni*e. : 
a St. Peter Sandstone. 3 
3 0-150 
= 
> — ne ies : “ 
3 Dolomite ang chorty | + ° csovices 
co) d 0-559 lomite, s-~e candy | orenrcs for farm a 
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pad TEL 6S ga ae 
re) be y and urcrlies water for 
s2 25 erty 2olomit ansek 
é= 3 


Jasconade rty dolomite, 
formation 0-275 : 
} 
ge { 
eo 
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fe ££ 
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5S Se See eee : 
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Comparison Performances of Metallic and Plastic 


Siphons for Irrigation 
By C. N. Johnston 


MEMBER A.S.A.E. 


SIPHON - PRIMING valve was reported’ in a recent 

f article for use chiefly with siphons larger than 2-in 
ern diameter. During the test work on the valve, 
cons:\derable work was done on the characteristics of the 


2.-in siphons available locally. The work has continued, and 
cert.in findings seem worth reporting. 


Three makes of siphons were available. Two made from 
2-in inside diameter galvanized iron downspout and one a 
plastic of 17% in internal diameter. The two metallic prod- 
ucts presented three joint forms at the bends while the 
plastic tube was a smooth curve throughout its length. The 
over-all length of each siphon unit was 5 ft. Fig. 1 presents 


TABLE 1 
Two-inch inside diameter metal siphons 


1%-in inside diameter 


New New New Used plastic siphon 
Rolled Joint Folded Joint Brazed Joint Brazed Joint Flow, gpm 
Heac ft Theoretical Actual Efficiency, Actual Efficiency, Actual Efficiency, Actual Efficiency, Theo- Efficiency, 
flow, gpm flow, gpm % flow, gpm % flow, gpm % flow, gpm % retical Actual % 

0. 53.9 19.45 54.4 21.25 59.7 22.§ 64.0 20.3 5B 4 30.8 19.0 61.7 
0. 43.6 24.0 55.1 26.25 60.2 28.25 64.7 23:3 58.0 37.6 23:7 63.0 
0. 50.4 27.75 55.4 30.5 60.0 32.8 65.0 30.0 59.6 43.4 27.6 63.6 
0. 56.4 5 55.4 34.3 61.0 36.9 65.7 34.0 60.35 48.5 31.0 63.9 
0 61.9 34.1 55.1 37.8 61.1 40.5 65.5 37.5 60.6 53.2 34.2 64.25 
0. 67.0 37.0 55.4 40.9 61.4 43.9 65.7 41.1 61.4 57.5 37.2 64.7 
0. 71.8 39.8 pe 43.8 61.7 47.0 65.8 44.35 61.55 61.5 40.0 65.0 
0” 76.0 47.7 62.8 65.2 42.6 65.3 
1.6 80.2 50.3 62.75 68.9 45.0 65.5 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

C. N. JOHNSTON is associate irrigation engineer, University of 
California. 

'C. N. Johnston. A new priming valve for portable siphons. 
Agricultural Engineering. 27 (1): 31-32, January, 1946. 


Folded Joint } 


Bras ed Joint 


x 


Fig. | These sketches show the details of joints on metal siphons, 
and also a plastic siphon in use 


the details of the joints on the metal _— as well as 
showing a plastic siphon in use. The early tests were con- 
ducted on the new 2-in metal siphons and later tests on one 
after it had been in use and had corroded somewhat inside. 

The results of the early tests are given in Table 1, and 
the theoretical discharge rate is based on the equation Q = 
CA \/ 2 gh where 

QO = gpm (gallons per minute) 

C = constant conversion factor (cfs to gpm), 448.8 

A = area of cross section of siphon in square feet 

g = 32.2 (acceleration of gravity) 

h = head in feet drop between submerging water sur- 

faces at ends of siphon (Fig. 1). 
The efficiency equals the true flow divided by the theo- 
retical and multiplied by 100. 

Table 1 shows that there was a rather wide variation in 
the performance of the several siphons with the plastic 
siphon leading the 2-in metallic siphons in over-all efh- 
ciency due probably to the lack of sharp bends and the pos- 
sible smoother interior as well. Some loss is noted in the 
case of the brazed-joint siphon when tested after some field 
use and with the internal corrosion noticeable but not seri- 
ous. The plastic siphon has not been given field use. It is 
not known whether internal deterioration of the plastic 
siphon is to be expected. 

Some of the over-all efficiencies given in Table 1 seem 
low, but there would appear to be little that could be done 
to internal surfaces of a given material to change the per- 
formance. Joints can be improved in some cases, and elimi- 
nated in the case of the plastic siphon. Entrance losses are 
a known source of lowered efficiency, so tests were made on 
the used brazed-joint metallic siphon to see if its perform- 
ance could be improved by the use of a throat at the en- 
trance and on the 17%-in inside diameter plastic siphon to 
see if its already superior efficiency could be bettered. The 
throats were attached to provide a smooth conic section inlet 
having a mouth of approximately three siphon diameters 


with a run of about 9 in from siphon end to mouth. The 
results of these tests are given in Table 2. 
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Comparison with Table 1 shows that a marked improve- 
ment in the performance of both siphons tested has resulted 
from the use of the cone throat at the entrance. There is a 
possibility that the plastic siphon could be made commer- 
cially with the belled mouth at one end at least, in which 
case its efficiencies should surpass any possible in the meta¥ 
lic types. 


TABLE 2* 
Used 2-in 

brazed-joint metallic siphon 1%-in plastic siphon 

Theo- Actual Theo- Actual 

retical flow with Effi- flow, flow with Effi- 

Head, flow, cone, ciency, retical cone, ciency, 

ft gpm gpm % gpm gpm % 
0.2 35.5 24.7 69.6 30.8 22.3 72.4 
0.3 43.6 30.2 69.3 37.6 27.6 73.4 
0.4 50.4 35.0 69.45 43.4 32.1 74.0 
0.5 56.4 39.2 69.5 48.5 36.2 74.7 
0.6 61.9 43.0 69.4 53.2 39.85 74.9 
0.7 67.0 46.4 69.3 57.5 43.2 75.15 
0.8 71.8 49.8 69.4 61.5 46.3 75.3 
0.9 76.0 52.9 69.6 65.2 49.3 75.6 
1.0 80.2 54.6 68.1 68.9 52.0 75.5 


*These data provided by graduate student, Enrique Blair, working 
under the author’s direction. 


Ground Water in Agriculture 
(Continued from page 468) 


content of the Ripley formation causes a natural base-ex- 
change chemical reaction which, in places, produces water 
with a total hardness expressed as calcium carbonate as low 
as 9 parts per million. The temperature of water from the 
Ripley is as high as 88F at the extreme southern border of 
the state. Flowing wells are common in the Ripley sand. 


Wells into the Ripley are being used in ever-increasing 
amounts for public water supplies of this region because of 
their dependability and the excellent quality of the water. 
These wells range in depth from 500 ft in the northern 
part to 2,000 ft in the southern part of the province. The 


Table 7 


Generalized Geoloric Section = Ground Water Province 4 (Southwestern Part) 


yo eee ones inp: seacas saest seers ssacees 
hickness Description 
in feet 

—— ee 


Azo Name Ground water Conditions 


seceesress swwerestsssess: 


mall amounts of water in 
local areas wie: nay be 
nineralized. 


Shale, sandstone, and 
thin coal seans. 
Thin or absent in 
nost places. 


Des Moines series [0-75 


Limestone, some chert. Small amounts of water in 
revices or solution open- 
ings. 


Warsaw formation [50-150 


Limestone and cherty 
limestone, Thin 
oolite bed at top. 


farious amounts of water in 
revices and openincs. An 
important source for farm 
land domestic supplies. 
Black sale, sandy 
and limy shale, and 
linestone. 


Osace froup 120-300 


Wis etseippien 


eliable quantities of 


Kinderhook croup [0-100 


Cherty dolomite, sand- Locally varying supplies of 
Stone at base. water, usually s all. 


Cotter formation [100-250 


Se 
s 
2 Gunter 
a member 
s 


Eminence formation |160-200 


Furnishes supplies adequate 
for aost farm and donestic 
use. 


Cherty dolomite. 


Jefferson City 
formation 


Cherty and sandy dolo- 
mite with some sand- 
store near top and 
base. 


Larger quantities of water, 
adequate for small runic- 
ipal or industrial supplies 


Roubidoux 
formation 


Camdian (('lrich) 


Gasconade 
formation 


Dolomite and cherty 
dolomite. 


Usually dependable source 
lof wator from crevices and 
openings. 


large supplies of water for 
municipalities and indus- 
tries. 


Sandy dolomite. 


Considerable amounts of 
water in crevices and open- 
ings. 


Cherty dolomite, thin |Water in crevices and open-| 
or absent in places. /ings. 
Dolomite, some sandy 
layers near base. 
of sandstone. May yield 


Sandstone, conglomer- 

atic at base. 

Lamotte formation 

large supplies. 
Pre- 


Dolomite with some 
chert. 


Ozarkian (Ulrich) 


Potosi formation [0-50 


Bonneterre 
formation 


Not a consistent or depend 
able aquifer. 


Quantity of water dependen 
upon degree of cementation 


Cambrian 
(Ulrich) 
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increased depth, and consequently the increased cost, pre. 
vents utilization of Ripley water on the average farm, spe- 
cially since ample quantities of ground water can be se: ured 
at shallow depths. 


Wells drilled into either the alluvium, Wilcox, or I pl 
formations will have to be cased nearly to the botto 1 of 
the hole and screens installed through the water-bc ring 
horizons. 

Additional water can be obtained from the unde: ying 
limestones and dolomites at considerable depth. In } laces 
water from these formations is too highly mineralized ‘0 be 
used (see analysis from well 10 in Table 1). This deep 
drilling is unnecessary to obtain very large amour 5 of 
ground water except in the extreme northern and w: stern 
part of the province. 

PROVINCE 4. The fourth ground water province ccu- 
pies most of the central and southern part of Missour. and 
is roughly equivalent to the central and flanking areas c/ the 
Ozark uplift. This province is the largest, both in areca! ex- 
tent and in quantity of ground water utilized. Rocks of 
pre-Cambrian to Pennsylvanian age are exposed at the sur- 
face. Typical geologic sections for the northeastern and 
southwestern parts of the province are given in Tables 6 
and 7. These sections show the generalized water-bearing 
properties of the formations present. 


Fresh water is obtained from the various sandstones, 
limestones, and dolomites. The quantity of water available 
for present-day agricultural needs is practically unlimited 
except where igneous rocks are at or near the surface. 
Wells 1,000 ft deep or more, with capacities of half a 
million gallons a day, are common. Thousands of depend- 
able shallow wells from 200 to 600 ft deep furnish ample 
amounts of water of good quality for farms. Representative 
analyses of water are given by wells 11 to 15 in Table 1. 
Such rock wells normally require casing only through the 
upper part of the hole. 


In this province, as in the others, ground water may 
also be secured at shallow depths from the alluvial deposits 
adjacent to the larger rivers and streams. 


The temperature of water from the rock formations 
will vary with the location selected and the depth of the 
aquifer. In general, the temperature will not exceed 65 F, 
and for the shallower wells it will be somewhat less. 


Engineering in Farm Mechanization 


B fem of us who are interested in the engine ring 
phases of the agricultural industry are called ag: cul- 
tural engineers; not because of any basic differences 1 out 
academic preparation for engineering service, but be suse 
it designates a field of work peculiar to an industry en: ged 
primarily in the production of raw products for 0d, 
shelter, clothing, and materials for industrial uses. 


The mechanical engineer engaged in the farm : -ple- 
ment field has less trouble with the actual physical pro ‘ems 
of design than with the problems of machine fun. ons. 
The latter are often related to the biological respon: s of 
plants and animals in which the conventional tec nical 
engineer has had little opportunity for experience. The 
agricultural engineer is no doubt best situated to -‘udy, 
define, and specify the functional requirements o{ farm 
machines, and then he must cooperate with the mec! nical 
engineer to produce a truly functional and technica y de- 
signed unit in all of its parts. One does not take th« place 
of the other, but, working together, both are able to ender 
better technical service to agriculture——H. B. Wal er in 
“Mechanical Engineering” for August, 1946. 
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HIS Report will discuss the current activities of the Division 
T: Farm Buildings and Rural Housing of the U.S. Depart- 

ment of Agriculture. When there is so much to be done in the 
farm building field, it is especially important that all the agencies 
interc sted in the subject should know what the others are doing 
and pian their work accordingly. 

I] «m also glad to report that the work of our division is about 
back ‘o normal. We now have six main projects, as follows: (1) 
Rural housing, (2) livestock shelters, (3) crop and product storage 
and andling, (4) structural requirements, (5) equipment and 
facil: ies, and (6) plan exchange and information. 

f-fore discussing the individual projects 1 would like to make 
age: eral statement about the objectives of the Division in relation 
to th. general building situation. As you know, there is a tremen- 
dous need for farm building replacement and modernization, and a 
greai many farm families have funds with which to make improve- 
men! . The present scarcity and high cost of building materials and 
equipment are obstacles that discourage and interfere with a large 
volu..e of farm building in the immediate future, but as materials 
and -quipment become available farmers will no doubt go ahead 
rapic_y with their building programs. 

\e research men feel sure that, if farmers were willing to wait 
unti! our projects are finished, we could show them how to save a 
good deal of money and also get much better buildings. But like 
everi one else farmers are impatient to get started, and we can’t ex- 
pect ‘hem to wait very long; so it is important for us as public 
serve.its to make available to farmers the best building information 
that can be had now, even if the research work is slowed down 
until this other job is done. 


The Rural Housing Project. The rural housing project started 
in 1934 was discontinued during the war and resumed in January, 
1946. For the present the emphasis is on making information avail- 
able for immediate use. A series of some 15 publications now being 
prepared in cooperation with the Bureau of Human Nutrition and 
Home Economics deals with the major problems of planning and 
doing farmhouse remodeling and new building. These publications 
will be short and popular in style, with larger pages than farmers’ 
bulletins, and they will be well illustrated, some of them in color. 
Another publication for immediate use is a kit of cutouts of rooms 
and furniture that is being made for the use of the Extension Serv- 
ice in house planning classes, as well as for use by individuals. 


A series of farmhouse designs is being worked out in coopera- 
tion with the agricultural colleges of the northeastern states for 
inclusion in the Northeast Plan Exchange. These plans incorporate 
findings of the Bureau of Human Nutrition and Home Economics 
on the functional requirements of farmhouses, the findings being 
based on field surveys and laboratory studies of household equip- 
ment and room arrangement. Economy of construction in these de- 
signs is being studied in cooperation with the structural require- 
ments project from the standpoints of more efficient use of conven- 
tional materials and the utilization of the newer and less popular 
materials. 

Before the war, farmhouse research projects in cooperation with 
the University of Wisconsin and the University of Georgia dealt 
with temperature conditions in farmhouses, the effect of tempera- 
ture on the use of rooms, the effect of insulation and ventilation on 
comfort, procedures for remodeling, and the benefits obtained 
through remodeling. It has not been possible as yet to resume 
these projects, but it is hoped that reports based on the prewar 
work can soon be completed and published. 


The Livestock Shelters Project. Available information on func- 
tional requirements in designing hog houses, dairy barns and poultry 
laying houses was summarized in Circulars 701, 722, and 738, but 
unfortunately little of this information is based on research. Now 
two new laboratories are under construction, one for study of poul- 
try housing requirements at the Agricultural Research Center, Belts- 
ville, Md., in cooperation with the Bureau of Animal Industry, and 
the other for study of dairy cattle and other livestock housing re- 
quirements at Columbia, Missouri, in cooperation with the Missouri 
Agricultural Experiment Station. 

The poultry housing laboratory at Beltsville is a two-chamber 
calorimeter. Each chamber is 5 ft wide by 7 ft long by 6 ft high 


_.. 


This report was presented to the Farm Structures Division at 


the annual meeting of the American Society of Agricultural Engi- 
neers -t St. Louis, Mo., June, 1946. 

W.-.tace AsHBY is head, division of farm buildings and 
tural | ousing (BPISAE), U. S. Department of Agriculture. 


USDA Farm Buildings and Rural Housing Activities 
By Wallace Ashby 


MEMBER A.S.A.E. 


inside and will accommodate 6 to 12 hens under conditions similar 
to those in an ordinary poultry house. All of the environmental 
factors including temperature, humidity, air supply, light. etc., will 
be under control through wide ranges. In addition, the heat and 
moisture given off by the chickens will be measurable with a high 
degree of accuracy. The two chambers permit simultaneous com- 
parisons of two lots of chickens, with one chamber held under de- 
sirable or standard conditions and the other under the conditions to 
be tested. Only one set of factors will be studied at a time, all 
other conditions being held the same in both chambers. 

The tests will be planned by a committee representing the Bureau 
of Animal Industry, the Bureau of Dairy Industry, and the Division 
of Farm Buildings and Rural Housing. Probably the first series of 
tests will be with laying hens to determine first the optimum tem- 
perature and humidity ranges in relation to feed consumption, and 
second, the effects upon production when deviations from the opti- 
mum occur. Egg production, including number, weight and quality 
of eggs, will be of primary interest. Records will also be obtained 
of the heat and moisture given off by the hens and the effect of 
temperature and humidity in the chamber upon the wetness of the 
litter, as well as of changes in weight of the hens and related fac- 
tors. Such studies should establish a sound basis for design of 
economical and efficient poultry houses. 


Since the psychroenergetic laboratory that is being built in co- 
operation with the Missouri Agricultural Experiment Station at 
Columbia has already been described at this meeting by Dr. Samuel 
Brody of the Missouri station and J. R. McCalmont of this Divi- 
sion, a brief statement of its general characteristics and purposes 
will suffice here. 

Like the poultry calorimeter this laboratory has two chambers, 
one of which can be held at a standard or optimum condition while 
the other is at the condition to be tested. Air temperature, wall 
temperature, relative humidity, air supply and light will all be con- 
trolled through a considerable range, and reasonably accurate meas- 
urements—we hope within 2 per cent—will be made of the heat 
and moisture given off by the animals. Each chamber is planned 
to accommodate 6 large cows, but stanchions, mangers and other 
equipment will be movable so that the space per animal can be 
changed or other kinds of animals tested. Conditions and feeding 
practices in these chambers will closely resemble those of normal 
dairy barns, and, unless sickness or accident interferes, the number 
of animals will be large enough to give reliable results that can 
be checked statistically. The range of control will be sufficient to 
maintain constant temperature and humidity, at a temperature as 
low as about 20 degrees F in winter or as high as about 100F in 
summer, and to permit continuous holding of a standard condi- 
tion—say, 5OF and 80 per cent relative humidity—in one chamber 
for the entire year. The effect of the various environmental factors 
on the animals will be judged by milk and butterfat yield in rela- 
tion to feed consumption, weight change, and measurements of 
metabolism, body temperature, and other physical factors. Test 
procedures will be planned by the interbureau committee mentioned 
above in collaboration with representatives of the Missouri station. 

A third project on livestock environmental requirements is 
under consideration in cooperation with the California Agricul- 
tural Experiment Station. This would deal primarily with problems 
of high temperature and their control. 

In addition to the projects on environmental requirements, two 
projects are being started on the effect of building design and 
equipment and farmstead layout upon time and labor requirements 
in caring for livestock. These projects will be in cooperation with 
the Illinois and the Colorado agricultural experiment stations, re- 
spectively. 

The crops studied and locations of the work are as follows: 
Wheat and grain sorghum at Hutchinson, Kansas; ear and shelled 
corn at Ames, Iowa, and Urbana, Illinois, with surveys of farm 
storage in Minnesota, Nebraska, and Indiana; soybeans at Urbana, 
Illinois; white potatoes at Ft. Collins, Colorado, and apples at 
Wenatche, Washington. Corn, wheat, blue lupine seed and sweet 
potato storage studies have just begun at Athens, Georgia. In each 
case the state agricultural experiment station cooperates in the work. 

The Bureau of Entomology and Plant Quarantine of the U. S. 
Department of Agriculture cooperates actively in the wheat and 
grain sorghum studies and lends assistance on insect control prob- 
lems of other grains. The Production and Marketing Administra- 
tion of the Department has been very helpful in loaning wheat, 
corn, grain sorghum, soybeans and grain bins for storage studies 
of these crops as well as in making analyses for official grade, fat 
acidity, and germination of grain samples taken at intervals during 
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the storage period. Owing to world-wide famine conditions, all 
wheat and shelled corn and most of the soybeans and grain sorghum 
that were in experimental storage have been shipped out, and field 
work during the coming year will be on a limited scale. 

While no two of the grain and seed crops under study present 
exactly the same storage problems, the over-all problem will be 
simplified by breaking it down into two parts: (1) the storage of 
dry grain or seed and (2) the conditioning of grain or seed for 
storage. Safe storage of dry grain requires protection from mois- 
ture, excessive temperatures, rodents and insects, and involves 
means of controlling migration of moisture due to temperature 
differentials in the mass of stored grain. These matters are pretty 
well understood, and economical storage structures and practices for 
the various climatic and crop regions are available or are being 
worked out. A circular on the functional requirements of bins for 
the storage of dry grain is now in preparation. 

The conditioning or drying of damp grain to make it safe for 
storage is a much more complicated matter, owing to differences in 
characteristics of the crops and in weather conditions at time of 
harvest. Its importance is emphasized by losses of soft corn during 
the past winter and spring. W. V. Hukill, who is in charge of our 
crop storage studies, has been studying the basic principles that 
control moisture changes in grain. He believes that these principles 
can soon be stated as mathematical formulas. Development of such 
formulas will be valuable in designing both mechanical driers and 
natural ventilation systems. 

The problems of storing potatoes, sweet potatoes and apples are 
of course quite different from thosé involved in storing grains, 
since in the case of fruits and vegetables it is necessary to control 
temperatures within narrow limits and to hold the air in contact 


HE Divisions of Agricultural Engineering of the Bureau of 

Plant Industry, Soils, and Agricultural Engineering, U. S. De- 
partment of Agriculture, are cooperating with the Bureau of Dairy 
Industry, the Bureau of Animal Industry, and the Missouri Agr- 
cultural Experiment Station in studies on functional requirements 
of farm animals. Some of these studies are to be conducted in a 
special laboratory now being equipped on the grounds of the Mis- 
souri station at Columbia. 

The design of the psychroenergetic laboratory provides for two 
test rooms in which animals can be housed under controlled condi- 
tions. Varying one factor at a time, we will measure the effect of 
temperature, humidity, light, space, and air movement on the health, 
growth, and development of the animal and the consequent effect 
on its production. Results will establish criteria by which pro- 
ducers can determine how much they can and should afford to 
spend for housing. 

The laboratory is a 40x60-ft steel building insulated with 
mineral wool. In addition to a machinery room, an analysis room, 
and two workrooms, it contains two insulated test rooms surround- 
ed by temperature-controlled air space. Each test room is 18 by 
26 ft and is equipped for 6 cows. Stall partitions are movable so 
that we can study stall sizes. The test room floor slab is laid on 
tile to allow air circulation under it and to provide ducts for heat- 
ing or cooling. 

Temperature in the test rooms will be maintained by regulating 
the supply air temperature and by thermostatic control of the sur- 
face coils. Humidity of the supply air will be regulated by cool- 
ing below the desired temperature to remove the right amount of 
moisture and then reheating the air before it is introduced into 
the rooms. The proportion of outside air to recirculated air will 
be regulated by a damper with manual controls and will not vary 
during a test at one temperature. 

Continuous temperature and humidity records will be kept of 
the test room, the supply and exhaust air, and the air-conditioned 
space. Wall and floor surface temperatures will also be recorded. 
It is anticipated that considerable preliminary work will be needed 
to ascertain the complete range of temperatures and humidities to 
be studied. A tentative schedule has been set up to run tests at 
temperatures of from 20 F to 90 or 100 F. This range can be ex- 
tended if necessary. All humidities within practical limits will be 
included for the complete range of temperatures. The duration of 
each test will have to be set as the studies progress and we de- 
termine the time the animals require to become acclimated to the 
different temperatures. If it is proved that physiological processes 
as measured by metabolism, pulse, respiration, and body tempéra- 
ture are true indexes of production, the test periods can be much 
shorter than if actual long-time production records must be used. 


J. R. McCalmont:is agricultural engineer, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, U. S. Department of Agriculture. 


The Animal Psychroenergetic Laboratory 
By J. R. McCalmont 
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with the product at high relative humidities. Since these crops give 
off large amounts of heat and moisture when first harvested, pro. 
visions for adequate ventilation must be carefully worked out. A 
common storage fault is lack of uniformity of conditions th: ough. 
out the house, as a temperature difference of only a few degrees 
between the floor and the ceiling or between the center and th = side 
of the storage may cause rapid deterioration of part of the stored 
product. Good progress has been made in the refrigerated siorage 
of apples and in the cooling and ventilation of potato houses by use 
of motor-driven blowers or automatic dampers with thermostatic 
controls. Progress is also being made in economical handling of the 
crop into and out of storage, economical use of building matcrials, 
and protection of the building from deterioration. New buletins 
on potato, sweet potato, and apple storage are in preparation. 
Before the war, cooperative work was under way in the Lureay 
on studies of the transportation of fruits and vegetables. It is 
hoped that this phase of work can be resumed in the near ‘uture. 


The Structural Requirements Project. An office study is being 
made of the use of materials in all types of farm buildings o de. 
termine where savings can be made without sacrifice of «ceded 
strength or rigidity. 

The Equipment and Facilities Project. This project while not 
active at present, will deal with farmstead water supply, sewaxc and 
waste disposal, plumbing, heating, and other utilities equipme:.t. 

The Plan Exchange and Information Project. The working 
drawings of the Northeast Plan Exchange have been reviewed 
by the regional committee, and good progress has been made in 
bringing the set of plans up to date. In some cases this involves 
only slight revision of the present (Continued on opposite /.ige) 


Heat loss by radiation will be measured, but it will be neces- 
sary to do some research in methods of taking such measurements. 
An effort will be made to isolate the effects of warm and cold walls 
and floors, amount of light, amount of space, and ventilation. 

While the first studies in the Missouri laboratory will be con- 
cerned entirely with dairy animals, it is expected that work on 
other farm animals will be included later. Concurrently with the 
Missouri work, studies are being started at the California Agri- 
cultural Experiment Station, on swine at first, and at the Agri- 
cultural Research Center, Beltsville, Md., on poultry. 

The psychrometric laboratory at Davis, Calif., consists of a 
respiration chamber and a psychrometric chamber. Metabolism of 
the animals under narrow limits of temperature and humidity is 
measured in the respiration chamber and heat production under a 
wide range of temperature and humidity in the psychrometric 
chamber. A supplemental study will be conducted in the Imperial 
Valley, where the results of the laboratory work will be tested 
and further research done under practical field conditions. 
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The USDA animal psychroenergetic laboratory at Columbia, Mis .ouri 


At Beltsville two poultry calorimeters are being buil: each 
capable of housing 6 to 12 birds. They provide all facili: <s re 
quired in a poultry house. The metabolism, growth. heal: , and 
production of the birds under different environmental com. itions 
will be measured. Paralleling the Columbia research o: dairy 
cows, the California and Maryland work will enable us t. refine 
the statements of functional requirements for hog and poultry 
housing. 
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plans; in other cases new plans must be substituted for the old. 
The plan book is to be reprinted as soon as the revision of working 
drawings is completed. A preliminary meeting has been held on the 
revision of the Southern plan service, but active work cannot be 
started until the revision of the Northeastern service is more nearly 
completed. Some further development of the plan exchanges to 
better meet regional requirements is needed, since the administrative 
regions of the Extension Service, on which the present setup is 
basei, do not coincide with type-of-farming or climatic regions. 


Another major activity of the plan exchange and information 
project is answeririg letters of inquiry about farm building prob- 
lems Letters addressed to the Department of Agriculture are 
scre. ned by the Office of Information and as many as possible are 
ansv ered by sending bulletins. Where personal attention to prob- 
lem: is required such inquiries are handled by our technical men. 


coordination Between Federal and State Projects. The accepted 
pati.rn of coordination between federal and state research is that 
fed::al work should deal with problems of national or regional 
sigr ficance and state work with problems of state or local applica- 


tior We are trying to observe this policy both in research and in 
pub ications. 


reneral Activities. In addition to its formal projects the Di- 
visi 1 takes part in a number of other activities, including consul- 
tati 1 with planning committees and working groups in the De- 
par nent of Agriculture, and with state and regional college groups. 
A. »). Edgar, a member of our staff, is now in Alaska with a 
“ta: < force” studying research problems in the territory. We re- 
cei‘. numerous requests for aid on farm building problems in other 
cou tries. During the war we advised the War Food Administra- 
tion on many matters related to the storage of crops and foods and 
wo:<ed with the War Food Administration and the War Produc- 
tion Board on building materials programs. We are continually 
call: d upon by government and state agencies and by industrial 
con.erns for information about all phases of farm buildings. To 
answer these inquiries properly it is necessary to keep as nearly as 
possible abreast of new developments by both public agencies and 
industry. In this way we serve as a central clearinghouse for farm 
building information, and there are advantages to all concerned in 
making this service as adequate as possible. We would like, if time 
and funds permit, to get out a monthly digest of new develop- 


ments and also to put considerably more effort on compilation of 
handbook data. 


AMOUNT OF BUILDING AND REMODELING NEEDED ON FARMS IS 
ESTIMATED AT 1 TO 1% BILLION DOLLARS PER YEAR 


At the beginning of this paper I referred to the very large 
amount of building and remodeling that is needed on farms. We 
estimate that this will amount to 1 to 11/4 billion dollars per year 
when materials and equipment become readily available. It is there- 
fore especially important that all work on farm buildings be well 
coordinated and as effective as possible. There are several co- 
ordinating influences. The Agricultural Research Administration 
and the Extension Service maintain general supervision over all 
work financed through federal appropriations. The A.S.A.E. Ad- 
visory Committee meets once a year with the administrator of the 
Agricultural Research Administration and his staff to discuss all 
phases of agricultural engineering work in the Department. 


Another coordinating influence is the use by industry of the 
functional requirements for hog houses, dairy barns, and poultry 
laying houses that were prepared by the Division in cooperation 
with the state agricultural colleges. Farm building designs meeting 
these requirements and utilizing a wide variety of materials will 
teach farmers and county builders through material dealers and 
other trade channels. The North Central Regional Committee on 
Farm Buildings, which is preparing regional publications, revising 
the Midwest Plan Service, and planning research, is an organiza- 
tional device that might well be adapted in other regions. An im- 
portant feature of this setup is the inclusion on the committees of 
specialists in all interested branches—livestock, home economics, 
farm management, etc.—as well as agricultural engineering. How- 
ever, one point that should be considered carefully in planning 
regional bulletins is the area to which they should apply. The four 
administrative regions of the Association of Land-Grant Colleges 
and Universities do not coincide with natural type-of-farming re- 
gions or climatic zones, and if a regional bulletin is aimed at the 
entire administrative region it tends to overlap the field of the 
USDA Farmers’ Bulletins and to be too general to meet local needs 
fully It might be best if regional bulletins were planned to apply 
to a single major type-of-farming area. 

To render service to farmers commensurate with their building 
need. it will be necessary not only to coordinate present activities, 
but : so to expand research, teaching, and extension work in farm 
builc ngs. This need is recognized in legislation now before Con- 
gtess and we should be thinking of how to use additional funds 
to be t advantage in case they are made available. 


Deep Wells and Farm Ponds 


To THE Epitor: 


HE good letter by W. S. Lynes in AGRICULTURAL ENGINEER- 

ING for August, brings up several points with which an exten- 
sion agricultural engineer may either agree or disagree. It may be 
divided into three subjects: better drainage in the settled parts of 
the United States, better farm pond management, and deep wells. 

On a recent trip to St. Louis through northern Ohio and In- 
diana we saw many farmers in their fields digging openings into 
existing tile lines and cleaning surface runoff ditches to remove 
shallow ponds where there was no tile. The eastern seaboard is 
also in the throes of another wet cycle and the new light wheel-type 
traction ditcher is much in demand. It is useless to think of much 
hand labor and unless there is ample fall the V-scraper idea will 
require considerable additional work to insure depth and grade. 
Fresh ditching dynamite has proven an excellent solution for clean- 
ing out open ditches, primarily for tile outlets, where the job is 
not large enough for a machine. There is still a pressing need 
for the removal of wet spots in good fields. 


As to ponds being scummy and full of cows, we have yet to see 
a recent publication or recommendation that permits the animals 
to enter the water. All are supposed to be fenced, with a stock 
watering trough fed by a pipe through the dam. Of course, there 
will always be some farmers who do not follow through on the 
finer details. If the ponds are correctly built and managed, espe- 
cially if they are for fish, they will be deep enough at the edge 
to keep down vegetation and permit the fish to get the mosquitoes. 
As a fire protection measure they are excellent, and if the farmer 
has his own sprayer rig, many buildings may be saved. 

By way of example, one of our farmers in this state just com- 
pleted a pond in April, primarily for spraying. Since then he has 
found it to be useful for a number of purposes. The pond had a 
surface area of approximately 70 by 230 ft and cost $350. The 
county agent recently conducted a method demonstration in fire 
protection at this farm. Previous arrangements were made with the 
Indiana fire company located about two miles away. In eleven 
minutes after the telephone receiver was hung up a pump truck 
had arrived and laid 700 ft of hose to a simulated barn fire and 
was sitting beside the pond ready to pump water. 

Many rural and urban organizations are encouraging farmers to 
provide an emergency reservoir of water for fire protection. Some of 
our small unincorporated villages, which now have no fire protec- 
tion, are planning ponds for a reserve of water. Suitably located, 
such a pond may prove its worth many times. This doesn’t even 
touch the unlimited possibilities of ponds for irrigation. 

Deep wells are excellent for sanitary reasons—if some neighbor 
is not using one for a septic tank outlet. They have been shown 
far safer than shallow wells and springs. However, the ground- 
water table is lowering in some parts of the country, and if surface 
ponds can be used for some phases of water supply, the cost of 
pumping will be saved, along with less squandering of the ground 
water. The practice of letting a flowing well run all the time 
should be prohibited as well as discharging sewage into wells, 
particularly the deeper type. We consider septic tank effluent as 
sewage. 

Mr. Lynes intimates that drilling of a well is somewhat of a 
gamble. It may be in some places but in many states—we have one 
in Pennsylvania—the state geologist has a division dealing with 
ground water supplies. In many cases the mere marking of a cross 
on a U.S.G.S. quadrangle sheet and sending it to Harrisburg, Pa., 
will bring definite recommendations at what depth water will be 
obtained. Sometimes there is a warning that it may be salt water. 
Occasionally the first vein should be blocked off because it is weak 
and hard, and soft water may be had in larger quantities at a rea- 
sonably lower depth. At some places the better supply has risen 
up the well higher than the first vein. Where they have no data 
or it is incomplete, they say ““No,’”’ and refuse to guess, but in a 
vast majority of cases the results come within a 20-ft contour in- 
terval, the standard on our topographic maps. 


JOHN R. HASwELL 


State College, Pa. CHARLES G. BURRESS 


Industry-Research Conference Reports 


HE USDA has recently made available a limited number of 

mimeographed reports of two recent research conferences in 
the agricultural engineering field. One covers the southeastern 
farm machinery conference at Auburn, Ala., February 15 and 16, . 
and the other the animal shelter research conference at Columbia, 
Mo., April 5. Interested engineers in the industries concerned and 
in public service research agencies may obtain copies from Arthur 
W. Turner, assistant chief, BPISAE, USDA, North Laboratory, 
Agricultural Research Center, Beltsville, Md. 
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National Farm Electrification Conference 
Program Takes Shape 


ROGRAM features for the National Farm Electrification Con- 

ference to be held at the Hotel Sherman in Chicago, November 
7 and 8, have been announced by the conference executive com- 
mittee. 

Hon. Dwight H. Green, governor of Illinois, has accepted an 
invitation to open the Conference on the keynote of its announced 
objective, “To bring together in conference individuals and groups 
interested in raising farm living standards and reducing costs by 
increasing the profitable uses of electricity on farms.” 

Agricultural colleges and the U. S. Department of Agriculture 
are prominently represented in the program with the following sub- 
jects and speakers: ‘‘Vocational Training’s Part in Farm Electri- 
fication,” by Dr. W. T. Spanton, chief, agricultural educational 
service, U. S. Office of Education; “How to Get Farmers to Do 
Something About It,” by Dr. Gladys Gallup, chief of division of 
studies and training, Extension Service, U. S. Department of Agri- 
culture; “In-service Farm Electrification Training,” by P. T. Mont- 
fort, research associate in farm electrification, A. & M. College of 
Texas; “Should College Students of Agriculture and Home Eco- 
nomics Receive Farm Electrification Training?” by C. E. Brehm, 
acting president, University of Tennessee; ‘Farm Electrification — 
An Important Job of the Extension Service,” by H. C. Ramsower, 
director of agricultural extension, Ohio State University; and “The 
Place of Farm Electrification Research in Agricultural Research,” 
by Harry J. Reed, dean of agriculture, Purdue University. 

Presentation of the farm viewpoint is further provided for in 
“What National Farmers’ Organizations Should Be Doing About 
Farm Electrification ?’’ by Dr. Roger B. Corbett, secretary, American 
Farm Bureau Federation; and “What Electricity Should Mean to 
the Farm Wife,’ by Gertrude Dieken, editor, farmer's wife sec- 
tion, “Farm Journal.” 

Various phases of the electrical industry and trades will have 
their viewpoints introduced under the titles “Distributing, Selling, 
Installing, Servicing, and Financing Electrical Products for the 
Farm,” by Charles Pyle, managing director, National Electrical 
Wholesalers Association; ‘Manufacturers’ Farm Electrification Pro- 
grams,” by C. H. Lang, vice-president, General Electric Co.; ‘“Un- 
derstanding Mr. Kilowatt-Hour,”’ by E. T. Whiting, vice-president, 
Westinghouse Electric Corp.; “The Man Who Sells the Farmer,” 
by Edward Schriefer, Sales Analysis Institute; ‘The Power Sup- 
plier’s Concern Over Farm Prosperity and What He Should Do 
About It in His Area,” by A. C. Spurr, president, Monongahela 
Power Co.; and "Good Farm Wiring Is Essential to Successful Use 
of Electricity — How to Get It,” by Wm. A. Ritt, secretary-man- 
ager, North Central Electrical Industries. 

The program is calculated to stimulate discussion, with exchange 
of experience, problems, and outlook from various parts of the 
country and different vocational viewpoints; to profile the present 
position and direction of progress in farm electrification for all 
concerned. Although the treatment of the subject will be non- 
technical for the most part, emphasis on utilization provides the 
prospect that it will throw in the direction of agricultural engineers 
a number of challenges as to applications, equipment, and improve- 
ments needed, and results desired. 

Members of the conference executive committee are Geo. W. 
Kable (chairman) ; T. E. Hienton (vice-chairman) ; Roy W. God- 
ley, K. H. Gorham, Geo. A. Rietz, Frank Watts, Russell Gingles, 
and D. G. Womeldorff. 


Agricultural Engineers Judge Competition 


A= of eight agricultural engineers, all members of the 
American Society of Agricultural Engineers, served as judges 
in a nation-wide competition sponsored by the Lincoln Arc Weld- 
ing Foundation for papers on applications of arc welding to facili- 
tate farm operations. The judges were F. R. Jones, head, agricul- 
tural engineering department, A. & M. College of Texas; M. M. 
Jones, professor of agricultural engineering, University of Missouri; 
E. W. Lehmann, head, agricultural engineering department, Uni- 
versity of Illinois; G. W. McCuen, head, agricultural engineering 
department, Ohio State University; the late E. M. Mervine, profes- 
sor of agricultural engineering, Colorado State College; I. G. Mor- 
rison, professor of agricultural education, Purdue University; B. D. 
Moses, associate professor of agricultural engineering, University 
of California; and C. W. Smith, professor of agricultural engineer- 
ing, University of Nebraska. 


A.S.A.E. Meetings Calendar 


October 31 and November 1—Pacific Northwest Section 
Multnomah Hotel, Portland, Ore. 


December 16 to 18— FALL MEETING, Stevens Hote! 
Chicago. 


December 19 and 20— 3rd Barn Hay-Curing Confer- 
ence, Stevens Hotel, Chicago. 


January 15 to 17—Southeast Section, Buena Vista Hotel. 
Biloxi, Miss. 


Awards recently announced, on recommendation of the juiges, 
by Dr. E. E. Dreese, chairman of the board of trustees of the 
Foundation, amounted to $30,000 in cash and 30 scholarships 
worth $250 each. Six cash awards were offered in each of two 
divisions, one for agricultural producers and one for men engaged 
in agricultural education and services. Scholarship awards went to 
the colleges of agriculture in the states of residence of the top ten 
individual winners. 

Elgar Schroeder, Wisconsin farmer, won the top award in the 
farm operators division, and Harold E. Gulvin, until recently 3 
teacher of vocational agriculture in New York state, won first 
place in the other division. 


Frudden Next S.A.E. President 


has been announced that C. E. Frudden, consulting engineer, 
tractor division, Allis-Chalmers Mfg. Co., is the sole nominee for 
the office of president of the Society of Automotive Engineers for 
1947, the first tractor engineer to be elected to that office. 

Mr. Frudden is an engineering graduate of Iowa State College. 
He has had an extensive experience and has made an outstanding 
record in the field of tractor engineering. For the past 17 years he 
has been a member of the engineering staff of the tractor division, 
Allis-Chalmers Mfg. Co. 

Mr. Frudden is also a member of the American Society of 
Agricultural Engineers and recently served a 3-year term as a mem- 
ber of the Society's Council. 


Vine-Row Harvester 


N a specially prepared bulletin on a machine for harvesting 
sweet potato vines, developed by agricultural engineers at North 
Carolina State College, manufacturers of farm equipment are in- 
vited to inspect the machine and to observe its operation during 
the month of October. The bulletin is intended only for manu- 
facturers and its purpose is to find a company that desires to manu- 
facture the machine. 
Copies of the bulletin may be had on request, and interesied 
persons should communicate with G. W. Giles, professor of acri- 
cultural engineering, North Carolina State College, Raleigh. 


Subcommittee on Ground Water to 
Sponsor Series of Articles 


Te organization outline of the Committee on Agricultural 
Hydrology of the American Society of Agricultural Engineers, 
on page 36 of AGRICULTURAL ENGINEERING for January, 1946, ‘0- 
cludes a Subcommittee on Ground Water. Following the po'cy 
outlined in this statement, the plans for the technical work of ‘he 
Subcommittee were developed . the chairman of the Commitice 
and of the Subcommittee with the aid of Dr. O. E. Meinser » ho 
is serving as collaborator on this subcommittee. 

In the following paragraphs W. D. Potter, chairman, out! .¢s 
the objectives and plan of the Subcommittee on Ground Water 

Ground water is one of our important sources of water supply 
on farms and ranches. It occurs to some extent under most o° ‘he 
earth’s surface, either as deep-seated artesian basins or as shaiow 
free water tables. In spite of its importance, ground water is | ‘tle 
understood. Some farm wells are still being located by the fo:sed 
willow branch, and it is seldom that the source, extent, or safe 
yield of a ground water supply for the farm is known. any 
times the existence of a small but dependable supply is eith«: un- 
known or neglected for a more expen- (Continued on page +76) 
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He’s no dunce! 


Proper insulation of farm homes and buildings pro- 
vides a mighty important kind of insurance. Against 
sickness in the family, or among the stock. Against high 
fuel bills. Against discomfort, winter or summer, from 


temperature extremes. 


And it’s economical insurance, when a farmer installs 
Flintkote Insulating Wool... because the first cost is 


the last. 


Made of Fiberglas*, this modern insulation is just 
naturally effective. It’s naturally fire-resistant...natur- 
ally light in weight...naturally moisture and corrosion 


resistant...and it provides no food for vermin. 


Flintkote Insulating Wool comes in three forms, as 
illustrated, and is adaptable for any type installation. 
The ASHVE Guide establishes its thermal conductivity 
as K = .27 B.T.U. So you see it’s naturally efficient, too. 


Flintkote Insulating Wool in 
nodulated or pellet form is 
designed for hand pouring. 
Install a vapor barrier paper 
of recognized resistance 
over finished ceiling between 
tafters before pouring. This 
will insure against possible 
future trouble from moisture. 


_ THE FLINTKOTE COMPA 
E Ateate “ “Wasise * Chicago Heights ° ‘Oe 


pias A Aa TEN 8 


In Batt or Roll Blankets, 
Flintkote Insulating Wool is 
paper enclosed with a handy 
nailing flange. Black vapor 
barrier paper is on one side 
«..Vapor porous paper on 
the other. Install the blankets 
with the black vapor barrier 
Paper next to the warm side 
of the wall, ceiling or floor. 


Make sure the farmers in your community get this 
important insurance against temperature extremes. We'll 
be glad to send the complete information either to you 
or to them. The Flintkote Company, Building Materials 
Division, 30 Rockefeller Plaza, New York 20, N. Y. 


*TM Reg. U. S. Pat. Off., manufactured by Owens-Corning Fiberglas Corporation 


The Elta Yeatd 
of Sehwice 
Cost ne more!... 


ae 5 


The Bantam Batt of Flintkote 
Insulating Wool is designed to 
fit snugly betwecn 16” on- 
center studding. Ideal for use 
in walls where only insulation 
without a vapor barrier or 
nailing flange is required. And 
it’s a natural for use in corners 
or odd-sized spaces between 


BUILDING 
MATERIAL 


studding and diagonal bracing. I 
‘ balling Maderiala Division pets tae ucn tae aa _ Be so aed 
NY, 30 Rockefeller Plaza, New York 20, N.Y. 
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As ONE of the very few wheel manufacturers cap- 

able of producing wheels for EVERY TYPE of FARM 

IMPLEMENT — and a wide range of the wheels re- 

quired by industry in general — we can bring to 

bear upon your wheel requirements such tangible 
VALUES as 


1. A SINGLE, buyer-vendor relationship 


charged with understanding of your 
NEEDS; 


Concentrated and versatile KNOW- 
HOW covering Designing — Testing — 
Fabrication; 

Facilities capable of meeting your 
standard and UNUSUAL requirements; 
Product dependability based upon 
more than a half century of modern 
wheel production; 


The advantages of STANDARDIZA- 
TION which aids deliveries and pro- 
motes economies. 


2. 


For some time to come—while material 
shortages prevail—we ask that those 
who send us specifications permit us to 
analyze their requirements in an en- 
deavor to recommend STANDARD 


WHEELS and HUBS. In many instances 
this will eliminate undue delays. The 


WHEELS WE RECOMMEND will 
SATISFY. 


FRENCH & HECHT. 


“KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 


“Wheel Builders Since 1888 


AEG 


NEWS SECTION 
(Continued from page 474) 


sive and less dependable surface water supply. Ground wa‘>r sup. 
plies are sometimes impaired because of the lack of coos crative 
action among users to regulate pumping. On the other hanc. many 
states, in cooperation with the U.S. Geological Survey, ha < def. 
nite programs of obtaining well records and of furnishing as: ‘stance 
in the development of farm water supplies. It is the pur: ose of 
the Subcommittee on Ground Water to promote intelligent use of 
available information and to foster research relating to -round 
water in agriculture. It proposes to accomplish this throug a ser. 


ies of articles covering various phases of the subject. The ollow- 
ing are the titles suggested for these articles: 

1 What facts should be known about farm ground wa + sup. 
plies, and how can that information best be obtained ? 

2 Ground water for livestock and irrigation on farms in the 
(a) East, (b) West, and (c) Middle West. 

3 What can be done to safeguard a ground water sup oly for 
the farm? 

4 To what extent are our present knowledge and tec -aiques 
sufficient to furnish necessary information on farm groun: water 
supplies, and what further research is required ? 

The paper on ground water in Missouri, appearing els. where 
in this issue, is one of several that have been contributed. In it 
the authors explain the steps that have been taken by the <::te of 
Missouri to furnish answers to such questions as: How deep 


would I have to drill to secure a ground-water supply for lis estock 
water or supplemental irrigation? About how much would :: cost? 
How much water would such a well furnish? How dependable 
would be the supply? Not only do the authors explain the ground 
water setup, but they also furnish information that should prove 
invaluable to agricultural engineers concerned with the planning of 
farm water supplies. Members of the Society and other workers 
in the field of ground water who have not yet done so are cordially 
invited to submit similar papers. 

Following the publication of these papers, it is the plan of the 
Subcommittee on Ground Water to conduct round-table discussions 
at both national and sectional meetings of the Society, as a result 
of which recommendations and conclusions may be reached. 


Soil and Water Journal 


HE Soil Conservation Society of America has launched a new 

journal, ‘The: Journal of Soil and Water Conservation,” the 
first issue of which appeared under date of July of this year. It is 
to be issued quarterly in a page size of 714x101 inches. It in- 
cludes original articles, news items, and book reviews, with a view 
to keeping members of the S.C.S.A. and other readers broadly in- 
formed on all phases of soil and water conservation. It is published 
at the headquarters of the S.C.S.A. in Baltimore, Md., and :s ably 
edited by Walter C. Gumbel, a member of A.S.A.E. 


Electric Industry Defines Policy on Farm 
Electrification 
STATEMENT of policy defining the attitude of the 


lectric 

power industry towards farm electrification was released | cently 

by the Edison Electric Institute, trade association of the I: Justry. 

The statement sets forth the practices, which, in the opinion of the 

electric companies represented by the Institute, will most ett: ctively 

promote extension of electric lines to farms now unser\ |, and 

invites the cooperation of all agencies interested in increas ig the 
value of electric service to the farmer. 

“There is a task in farm electrification not yet complet .” the 

statement emphasizes, and, “because of its importance to  rmers 


directly concerned, and to the national welfare, the Edison _ lectric 
Institute desires to make clear its attitude in this connect 2. Its 


interest in the matter is indicated by the fact that electric © rating 
companies serve at retail about 60 per cent of the connecte. farms, 
and through wholesale contracts supply a large part of th power 
used by the other 40 per cent.” 

The statement affirms, in brief, that “it is the polic. of the 
Edison Electric Institute, working through its members, t 

“Promote rapid and efficient extension of electric lines farms 
not now connected, and increase the number of users «© service 
along existing lines; 

“Foster cooperation between officials of operating comp. ‘es and 
rural cooperatives, for better understanding of question: arising 
when two distribution systems operate in adjacent territor 

“Encourage building of each line extension by the © pany, 
REA cooperative, or other agency in position to build the « «tension 
most economically ; 

“Advocate connections between lines of companies ind (0 
operatives, so that adequate wholesale power may be ; chased 
by cooperatives at fair prices; (Continued on }.ge 478) 
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ENGINE PROTECTION ™"¢: 
UNDER | bust 
ALL CONDITIONS 


AIR 
Whether your engine is idling or operating at high “an 
speed, it constantly needs the greatest possible air clean- 


ing efficiency. ie ae 


Jnited Oil Bath Air Cleaners wash all air in oil, =" % ' 
throughout the entire range of engine speeds and loads, TRAPPING i a fk 
permitting only clean air to enter the carburetor. Exclu- CAPACITY @ al io 
sive design of United Cleaners provides graduated re- Se Ss 
sistances and varying areas of pressure by utilizing jap | 
inertia and viscosity of the oil. This causes complete NORMAL 
contact of oil and air — assuring adhesion of all abra- OIL 
sives to the oil at every speed. — 

With 260 models available, there is a United Oil meu amie 
Bath Air Cleaner for every type of internal combustion FOR CLEANING 
engine. “Specialists whose constant aim is better en- HEAVY DUTY UNITED CLEANER 
gine protection’’ was our slogan when we started build- FOR DIESEL ENGINES 


ing oil bath air cleaners over 25 years ago. Today, with lappa ens ryan erage papi 
a record of 5,000,000 units produced in the last three newer units where wide range of engine speed 
years alone, we look ahead to the achievement of com- = *_*"™"r""'"""" 

plete protection for every engine. 


UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER DIVISION e CHICAGO 23 
MITCHELL DIVISION e PHILADELPHIA 36 


LATEST TYPE DOWN DRAFT UNITED 
OIL BATH AIR CLEANER AND SILENCER 


New style automotive combination oil bath cleaner 


ond silencer designed for use on down draft car- 
buretors where head room is not available for 


conventional type combination cleaner and silencer. 
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More pigs per litter can be raised with a modern concrete 
hog house and feeding floor like this plant in Illinois. 


CLEAN concrete hog house and feeding 
floor give little pigs a healthy start—help 


them turn into marketable hogs faster with less 
feed. 
A concrete hog house makes it easier to main- 


tain the degree of sanitation necessary to prevent 


dangerous swine diseases. Concrete feeding 
floors are not only easy to clean but save expen- 


sive feed from being lost in the mud. 


Write for illustrated booklet, ‘Modern Hog 
Farm Improvements’’. Free in United States and 
Canada. 


PORTLAND CEMENT 
ASSOCIATION 


Dept 10-1, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of con- 
crete ...through scientific research and engineering field work 
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Seat: open 


NEWS SECTION 


(Continued from page 476) 


“Join in supporting research work, through agricultural! colleges 
and experiment stations, to develop and adapt equipment ‘or farm 
operations; cooperate with manufacturers in making suc’ equip. 
ment available; participate in bringing to farmers, through agencie 
such as the agricultural extension services, factual inform tion of 
such equipment; and promote research to improve rur-! power 
service, and to increase the usefulness of electricity to the “armer.” 

In releasing the statement of policy, Grover C. Neff, » resident 
of the Institute, said that about 4,100,000 farms, or three quarters 
of all those occupied, are now either connected to power !ines, or 
within 14 mile from such lines. Five-eighths of all farvers are J 
taking electric service. Electric companies expect to conn: ct about 
600,000 additional farms in the three years, 1946 to 1°18, C. 
operatives are expected to connect another 600,000, ard other 
agencies about 40,000 farms during this period. 

With the completion of the task of building rural ~xtension 
thus in sight by 1948, a major objective of the electric companies 
is to get electric power efficiently applied to as many farm jobs as 
possible, and thus increase its value to the farmer. The c: mpanies 
are already working with state universities and farm organizations 
on numerous research projects, and with other groups in ‘he elec. 
trical industry to find increasingly efficient ways of applyins power 
to farm operations. 


Committee on Fertilizer Application Reports 


This is a progress report of the Committee on Fertilizer 
Application, American Society of Agricultural Engineers, 
—G. A. Cummings (chairman) 


— A.S.A.E. Committee on Fertilizer Application continues to 
function in a dual capacity. Activities directly under the So. 
ciety are conducted individually by each member in connection with 
his particular professional duties. The varied representation on the 
Committee permits attention to various phases of the subject within 
the fields of research, extension, and practical machinery cevelop- 
ment. 

Committee members, as a group, also represent the Society of 
the National Joint Committee on Fertilizer Application. Acting 
jointly with representatives of four other national organizations the 
over-all program is supported by promoting research, machinery J 
developments, field demonstrations, and pertinent activities and by § 
publishing essential information and recommendations. In some 
respects the committee work can be logically classified as either 
Society or Joint Committee activities. 


Status of Fertilizer Application. The general situation with re. 
gard to fertilizer application, that is, methods of applying or place- 
ment of the fertilizer, is constantly changing. Such changes be. 
come evident over periods of a few years and create a need for 
additiona! as well as constantly changing committee work. Among 
the recent general trends are the following: 


1 The application of larger amounts of fertilizer per acre 


2 Use of fertilizer in areas and under conditions where very 
little or none was previously applied 
3 Changes in the amounts and kind of fertilizer elements due 


to a more scientific determination of exact requirements The 
4 Placement of the fertilizer, particularly the slowly soluble brigl 
materials, more deeply in the soil % 
5 Increased use of tractor-drawn and tractor-attached 1 achinery mig] 
with fertilizer equipment designed for heavier duty, large: capacity J pew 
fertilizer hoppers, and more universal use 
6 More bulk handling of lime and fertilizer directly ‘rom the 
railway car or source of supply to the land by means of . reading pres 
attachments on transport trucks. he's 
7 The increased use of airplane equipment for sowing ertilizet J 
as well as seed under particular conditions. tor 
8 The application of fertilizer in connection with nev cultural J the 
and other farm practices such as mulch culture, defoliati » of cot- 
ton, subsoiling operations, etc. 
The primary interest of the agricultural engineer in «| cases 8 “tic 
to determine the requirements of the fertilizer distrib ng m* tril 
chines; then to develop improved designs and establish -he most 1 
effective methods in farm practice. adi 
Accomplishments. From 1929 to 1945 approximately +000 fer tray 
tilizer-placement experiments were reported. Published ports on 
activities in which members of the Committee particip. ed from @ mo 


1930 to date include 12 bulletins, 25 Tournal articles, 2) mimeo- 
graphed progress reports, 16 mimeographed committee r ~orts, and 
numerous press and radio releases and other items. A lar ° aumber 
of special machines and devices have been developed — clusively 
for use in conducting the field experiments. Manufac: ‘ers have 
incorporated improvements particularly with regard «fertilizer 
placement, in many machines of different kinds offe::d to the 
farm trade. (Continued on age 480) 
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Steel...in 150-fon prescriptions! 


These great coiled ribbons of steel — gleaming 
bright after their long trip through the Armco mills —- 
might be the beginning of new farm machines or 
new metal farm buildings. They’re almost ready to go! 
Days before, they started out as a special 
prescription. The manufacturer told us what qualities 
he needed — strength, serviceability, resistance 
to rust — and we prescribed the mill processing to make 
the steel that will do the job best. 
At Armco every order travels on an individual 
“ticket.” The routing order may call for a 
trifle less annealing, a bit more temper rolling, 
a different sequence of operations as the steel 
travels through the mill . . . any one of a hundred or 
more possible routings. 


SAMY 
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Individual treatment of orders is only 

one of many Armco methods that help manufacturers 
provide more attractive, longer-lasting sheet-steel 
products for the farm. Out of Armco research 

came such special-purpose sheets as paint-preserving 
Armco Galvanized ParntcriP, rust-resisting 

Armco Zinccrip and many others — each created to 
make finished products look better, last longer. 


Leading manufacturers of farm products 
use Armco special-purpose steels. Farmers know the 
familiar Armco triangle trademark — advertised 
continuously for 33 years — means special quality in 
the sheet-steel products they buy. The American 
Rolling Mill Co., 4501 Curtis Street, Middletown, Ohio. 
Export: The Armco International Corporation. 


THE AMERICAN ROLLING MILL COMPANY 


W/ © SPECIAL-PURPOSE SHEET STEELS © STAINLESS STEEL SHEETS, BARS AND WIRE 
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NEWS SECTION 
(Continued from page 478) 


The recent activities and accomplishments of the Committee in- 
clude the following: 


1 Extensive research on methods of fertilizer application has 
been broadened to include studies on current problems with corn, 
alfalfa, rice, and other crops 


2 Attention has been given to the application of fertilizer in 
liquid form 


3 The active participation of a number of agricultural engi- 
neering departments of state agricultural experiment stations in 
fertilizer application research has been established 


4 The development of new and improved fertilizer equipment 
for the farm trade has been either completed or is under way in 
connection with several types of machines. 


5 Several special machines for use in field research have been 
built. 


6 Demonstrations and other extension activities have been in 
progress but purposely controlled and restricted under those cir- 
cumstances under which required machines are not available in 
needed quantities 

7 A number of progress reports have been prepared for publi- 
cation in the annual proceedings of the National Joint Committee 
on Fertilizer Application 


8 Committee members and other agricultural engineers ap- 
peared on the program of the annual meeting of the National Joint 
Committee at Columbus, Ohio, on February 26, with a total at- 
tendance of about 300 members and visitors. One of the papers 
was entitled “Twenty Years’ Record in Design and Use of Fer- 
tilizer Application Machinery.” Another paper was entitled ‘Some 
New Ideas on Fertilizer Application Machinery.” 


9 A member of the Committee is chairman of a subcommittee 
which is row preparing recommendations on methods of fertilizer 
application for publication and general distribution by the National 
Joint Committee. 


Agr cultural engineers have not been in a position to meet fully 
the needs for engineering participation in the expanding progressive 
improvement of fertilizer application practices particularly with 


nee ne 


Se a a cr 


You can increase efficiency and simplify operations of almost any type 
of equipment by making it portable. 


regard to research. More agricultural engineers with adequate funds 
for full-time research are needed to assume the engineering rspon- 
sibilities in both the current and future fertilizer-application investi. 
gations and developments throughout the various sections c: the 
country. 


“Can Costs Be Interesting?” 


To THE Epitor: 


HAVE read and reread the above-titled editorial in Ac cuL- 

TURAL ENGINEERING for January. If I interpreted the fa: ner's 
position correctly, he cannot overinterested in costs and si vive. 
It is difficult to distinguish many farm expenses from costs, ad if 
a farmer were always to worry about costs, he would miss sc 1¢ of 
his best opportunities for profit. 


I might say it another way; namely, if I were hiring © farm 
manager, I would not want a man who is always worrying bout 
costs. Instead I would want him to be concerned about prof s, net 
profits, and a return on the investment. This may shed som: light 
on the snag we hit when we try to talk costs to farmers. In —Jent- 
ally, I note that the Doane Agricultural Service says that a fa ner’s 
profits and losses are directly related to the prices he receive 


DONALD Curis 
A Kansas farmer. 


I 


Personals of A.S.A.E. Members 


William A. Anderson, formerly rural utilization specialist of 
the Bonneville Power Administration, is now sales enginec: for 
Arnold & Jeffers, a firm of contracting engineers at Spokane, \\ ash., 
which has entered the field of designing and installing ove: head 
sprinkler irrigation equipment. 


Herman J. Finkel, formerly employed as engineering specialist 
with the U. S. Soil Conservation Service, is now associated with the 
Aco Construction Co., of Chicago, as a construction superintendent. 

D. Cromer Heitshu has resigned as executive engineer of Harty 
Ferguson, Inc., to accept the position of chief engineer of the John 
Deere Harvester Works of Deere & Company. 

(Continued on page 482) 


Investigate the uses of EWC 


Wheels, Axles, Springs, Tongues, etc., to give equipment added value. 


. Write today for Illustrated Bulletins, and for sound engineering help 
fm =©= based on more than half a century of experience. 


Your Machines s Mo bile wilt £ we Mountin 


V nye j 


Electric Wheel Co., Dept. AE, Quincy, -Il. 
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£ YNLY the FOX has a background of 10 years 

of successful field operation. Long out of the 
_xperimental stage, the FOX proved its worth during 
he labor shortages of the war years, and today is 
accepted everywhere as the last word in hay and 
orage harvesting equipment. Built by the Pioneers 
f Modern Forage Harvesting, the FOX does the 
‘armer’s three toughest jobs— Haying, Grass Silage 
ond Corn Silage Harvesting. 


With the FOX 

® you can mow, chop and load, in one oper- 
ation, over 200 tons of grass silage a day. 
® one man can pick up, chop and load, ready 


for the mow or stack, 2 tons of dry hay in 
12 minutes. 


® you can cut corn of any height, chop it into 
silage and load it into wagons ready for the 
silo, all in one operation. 


WRITE US. We will be glad to tell you all 
about this marvelous machine. 


640 


Secretary 


Pioneers of Modern Forage Harvesting 
A-186 N. Rankin Street 


APPLETON FEX WISCONSIN 


| FOX RIVER TRACTOR COMPANY es 


FORAGE 
HARVESTER 


Equipped with PICK-UP, 
MOWER BAR and CORN 
HARVESTING Units,eas- | 
ily and quickly changed 
from one to the other. 
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Models AB-AK 
4-cycle, single- 
cyl. Standard 
Engine. 
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Among the most recent additions to the garden tractor field is 
Roths Garden King, with Steeromatic draft control ...made by 
Roths Industries, Inc., Alma, Mich. This tractor is powered by 
a 3 hp. Model AB single cylinder Wisconsin Air-Cooled Engine, 
mounted on an extended forward bracket to provide finger-tip 
balance of the machine. The engine mounting is hinged to pro- 
vide positive gravity tension for V-belt drive and reverse speed. 
A unique feature of this tractor is the Steeromatic Draft Control 
which results in automatic steering synchronization of tractor 
and implement. 

If you have a farm equipment motorization problem, you may 
find a ready solution in the Wisconsin Air-Cooled Engine line 
..+.2 to 30 hp., 4-cycle single 4-cyl. types. 


ISC 


Be 


ALLIGATOR 


Trade Mark Reg. U. S. Pat. Office 


STEEL BELT LACING 


_ World famed in general serv- steel, “Monel Metal’ and non- 
ice for strength and long life. A magnetic alloys. Long lengths 
flexible steel-hinged joint, smooth supplied if needed. Bulletin A-60 
on both sides. 12 sizes. Made in gives complete details. 


FLEXCO |F-iID 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed cupped plates. 
Templates and FLEXCO Clips 
speed —. 6 sizes. Made 
in steel, ‘Monel Metal’, non- 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 
grip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 
are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


pepnempncrmer nines: Saree mea STE Se 


4677 L . 
“CONVEYOR BELTS EASILY FASTENED" 7 Semagian St 


Chicago, Ill. 


Personals of A.S.A.E. Members 
(Continued from page 480) 


G. B. Hanson has resigned as vice-president and generi map. 
ager of Rilco Laminated Products, Inc., a Weyerhaeuser affiliate, to 
organize and develop his own company, to be known as the Wis. 
consin Lumber and Manufacturing Co., located at Fond cu Lac, 
Wis. Mr. Hanson's new company will be engaged in th: retail 
lumber and building materials business, and in addition w:\| have 
a small manufacturing plant for the production of small p-efabri. 
cated buildings and other wood products. The company w'|! be 4 
carload buyer and distributor of Rilco products in its area. 


Albert W.. Lavers has resigned as chief engineer, farm equip. 
ment division, Graham-Paige Motors Corp., to enter co: sulting 
work in which he will specialize in engineering consulta ion on 
tractors and farm machinery. He will be located at 141 West Jack. 
son Blvd., Chicago. 


S. H. McNall is now manager-engineer, Pennsylvania vision, 
Ohio Brick & Tile Institute. His headquarters are at 412 Benedum 
Trees Bldg., Pittsburgh. 


Joseph C. Newell has resigned as assistant county axent of 
Waldron County, Arkansas, to accept an instructorship in «gricul- 
tural engineering at the University of Arkansas. 


M. Ray Parsons is now an instructor in agricultural engineerin 
at the California Polytechnic Institute at San Luis Obispo, Calif, 
He will be teaching a full schedule in farm machinery. 


Miss Grace L. Pennock, until recently engaged in appliance test 
work at the Consumers Institute of the General -Electric Co., at 
Bridgeport, Conn., is now teaching home management in Pine 
Manor Junior College at Wellesley, Mass. 


C. B. Richey recently resigned as development engineer for the 
Electric Wheel Co., to become project engineer on hay machinery 
with Harry Ferguson, Inc. 


Robert H. Vahrenkamp has been released from military service 
and is now employed as district conservationist of the U. S. Soil 
Conservation Service at Harlingen, Texas. In this work he will 
supervise S.C.S. activities in assisting the Willacy-Hidalgo and 
Southmost soil conservation districts. 

D. E. Wiant is senior author, with representatives of the home 
economics, horticulture, and animal husbandry departments of Mich- 
igan State College, of “Planning for Frozen Fcods’’, published as 
Circular Bulletin 198 of the College. 


Frank L. Yohe who has been employed in the experimental de- 
partment of Electric Wheel Co., as test engineer, has been promoted 
to the position of development engineer of that company. 


J. R. W. Young recently resigned as instructor in agricultural 
mechanics at the University of Saskatchewan to accept the position 
of acting head of the department of agricultural engineering and 
the department of agricultural mechanics at the University of Brit- 
ish Columbia, Vancouver, with the rank of associate professor. 


“Necrology 


ERNEST M. MERVINE, professor of agricultural enginee:ing at 
Colorado State College, passed away September 17 at the county 
hospital at Fort Collins, Following an illness of about two months. 
He was 59 years of age. 


Born March 30, 1887, at Milton, Penna., he received his bach- 
elor’s degree in mechanical engineering from Lehigh University in 
1909. Securing employment with Deere and Company, he immedi- 
ately applied his training in the agricultural field and continued in 
it throughout his lifetime. 


After three years of work in the industrial field, he joined the 
staff of the agricultural engineering department of Iowa Stat Col- 
lege. He continued there for 18 years, with increasing re: ponst- 
bilities in research which led to his connection with the U. S. 
Department of Agriculture and his transfer to Fort Coll s for 
work on the mechanization of sugar beet production. Sinc. 1944 
he had continued in this field in the position held at the ( ne of 
his passing. Under his immediate supervision research in mech- 
anizing sugar beet production advanced the subject from ar hypo- 
thetical possibility to an accomplished fact in wide applicati ». He 
had gained world-wide recognition as a leading American avchority 
on the subject. 


Elected to membership in the American Society of Agri ultural 
Engineers in 1913, Mr. Mervine participated regularly in it: meet- 
ings and committee work, contributed a number of technica! papers 
reporting on the progress of his research, and served tems as 
chairman of the Power and Machinery Division and a mew ber of 
the Council. 


Mr. Mervine was a member of the First Methodist Chusch and 
the Masonic Lodge. He is survived by his widow, Eva; o.c Son, 
Charles; a brother and a sister. 
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A farmer with a spreader can distribute manure 10 times as fast as 
Grandad could with a wagon and pitch-fork . . . But how much faster 
does he get it out of the barn? If he’s still doing chores ‘the hard 
way”’ it's time to modernize with Jamesway . . . Here’s why. 
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See how Jamesway Barn Equipment 


saves chore time and multiplies farming profits 


Chores take only “half the time’ with new Jamesway Farm Building Book. You'll want 
Jamesway barn equipment . . . Jamesway a copy before you make any suggestions for build- 
“Chore Savers” are designed to save steps, ing or remodeling any farm building. 


lighten work, end drudgery — make barn 


Get acquainted with your nearby Jamesway dealers. 
work more profitable. 


They will be glad to cooperate with you in helping 

Take the Jamesway Litter Carrier, for example. farmers work out their barn-modernization plans. 

Think of the back-work it saves .. . the steps... For the farm building book write to Dept. A-1046. 

the time and the money. And think of what the ‘ 

other “Chore Savers” can do — the stalls, water amesway i 
cups, feed carts, ventilators, windows, and feeders. bicbiiaaii 


ies ; : FT. ATKINSON, WIS. 
The complete Jamesway line is described in the ELMIRA, N.Y. © OAKLAND, CALIF. 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Soc sty are 
urged to send information relative to applicants for consideratic: of the 
Council prior to election. 


——— 
—}2 


Myron H. Barton, product research dept., Deere & Co 1325 
3rd Ave., Moline, Ill. 


E. K. Berg, manager, producer relations, The Tellir :-Belle 
Vernon Co., 3740 Carnegie Ave., Cleveland 15, Ohio. 


: . eae Lawrence B. Carney, farm service advisor, New York P wer & 
f aoe Light Corp., 126 State St., Albany 1, N. Y. 
Pos ae ; Robert A. Dennison, Falls Creek, Pa. 


W. D. Dewend, director of research, The Oliver Corp ration, 
South Bend, Ind. 


Bertrand W. Doran, engineer, Bureau of Reclamation U. §, 
Department of the Interior. (Mail) Box 243, Ephrata, Was. . 


J. L. Fair, research engineer, W. C. Wood Co., Ltd., 12? Wool- 
wich St., Guelph, Ont., Canada. 


I. Fenton Gillmor, manager, real estate division, Watso . Serv- 
ice, Masonic Bldg., Macomb, III. 


Theodore H. Grant, rural engineer, Maine Public Serv <e Co. 
(Mail) 144 E. State St., Presque Isle, Me. 


E. B. Hale, rural service engineer, Appalachian Electric Power 
Co. (Mail) Pulaski, Va. 


Jesse J. Kelly, apprentice engineer, Department of Hig!iways, 
Richmond, Va. (Mail) 2815 Garland Ave. 


John Kissel, field operations engineer, Rural Electrification Ad- 
ministration, USDA. (Mail) 25 East Main St., Port Jervis, N. Y. 


James W. Latane, owner and manager, Wakefield Farm, Oak 


:MAUNESTES vane’ 
Deed € 


EXT time you're in Chicago, you'll get a lot of enjoyment from a 

visit to the modern, mechanized farm that International Harvester 
has built at the Museum of Science and Industry, Jackson Park. It’s an 
interesting exhibit that has moved the outdoors right indoors! 

In fields that seem to stretch to the horizon, you'll find IH Tractors 
and Equipment at work plowing, combining and baling hay. Every 
milk-handling operation is carried out with sanitary, labor-saving equip- 
ment in the milk house. And all important farm buildings are found 


; F Grove, Va. 
on “Harvester Farm” the way any farmer would like them on his place. Alton G. Levorson, seseetch sgticultues! engineet, Minnesots 
Write Museum of Science and Industry, Chicago 37, Ill., Valley Canning Co., Le Sueur, Minn. 
for illustrated booklet describing “Harvester Farm.” H. R. Linkous, rural electrification engineer, Virginia llectric 


& Power Co., Charlottesville, Va. 


INTERNATIONAL HARVESTER COMPANY Walter R. Meyer, civil engineer, division of water resources, 


180 North Michigan Avenue Chicago 1, Illinois sage — of Agriculture, Topeka, Kansas. (Mail) 1730 Wash- 


Orren R. Mitchell, junior engineer-inspector, Turner Mfg. Co., 
Statesville, N. C. (Mail) 724 E. Front St. 

Julian M. Myers, junior engineer trainee, Rural Electrification 
Administration, USDA. (Mail) Box 38, Lorton, Va. 

Edward F. Neild, Jr., vice-president, The J. B: Beaird Company, 
Inc., 6800 St. Vincent Ave., Shreveport, La. 

M. B. Penn, chief agricultural engineer, Alabama Power Com- 
pany, P.O. Box 2641, Birmingham 2, Ala. 

Keith L. Pfundstein, agricultural division, Ethyl Corp. ( Mail) 
1600 W. Eight Mile Road, Detroit, Mich. 

P. Earl Ross, agricultural engineer, Soil Conservation Service, 
USDA. (Mail) P.O. Box 1031, Raymondville, Texas. 


Howard E. Sproull, division sales manager, American ‘lower 
Corp. (Mail) 1005 American Bldg., Cincinnati 2, Ohio. 

Martin J. Steitz, market analysis and consumer researcli. Inter- 
national Harvester Co., Chicago, Ill. (Mail) 3944 Merrim. 

Alvin E. Stewart, student, A. & M. College of Texas, « ollege 
Station, Tex. (Mail) Box 4039. 

C. T. Sturdivant, extension agricultural engineer, Okla! ma A. 
& M. College, Stillwater, Okla. 

Edwin W. Tanquary, special engineer on farm imp nents, 
International Harvester Co., 180 N. Michigan Ave., Chicag 1, Ill. 

John L. Wiersma, instructor and research assistant in gricul- 
tural engineering, South Dakota State College, Brookings, * D. 

Chester F. Williams, extension agricultural engineer, l versity 
of Arkansas, Fayetteville, Ark. 


we ion 


Mr. and Mrs. Albert Werning and children 
of Emery, South Dakota 


“G00D FENCES Helped Double Farm Yields” 


“We've owned this 400-acre farm for 25 years,” says Mr. 
Werning, “and 12 of them were drought years when 
many of the farmers in this state went broke. But by 
using modern farming practices—good fencing, livestock 
and rotations—we have held on to our farm and made it 
pay. Our crop yields have doubled, and the farm is now 
carrying 200 hogs, 100 beef cattle and 10 dairy cattle. 
All this would be impossible without good fences.” 


Keystone Steel & Wire Co. 


Peoria 7, Illinois 


TRANSFER OF GRADE 
Roy Bainer, professor of agricultural engineering anc gricul- 
tural engineer in the — experiment station, Uni. ‘sity of 
California, Davis, Calif. (Member to Fellow) 
Edwin K. Bonner, Jr., designing engineer, farm mac! «ery, S. 
L. Allen & Co., Inc.; 5th & Glenwood, Philadelphia (0, Pa. 
(Junior Member to Member) 


Elwin D. Butler, agricultural engineer, Soil Conservai. 1 Setv- 
ice, USDA. (Mail) Route 3, Box 10c, Clarksville, Tex (Junior 
Member to Member) 


J. Lawrence Calhoun, secretary, Virginia Farm Elec fication 


So “a ‘a ci Se Council, Blacksburg, Va. (Junior Member to Member) 
—O i 9g enw C. G. E. Downing, professor and head of agricultural -agineet- 
I NNER ing department, Ontario Agricultural College, Guelph, ©°t., Can- 
RED BRAND otk. Teas eee te Seen) (Continued on page 486) 
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On farms — like any other business — every dollar saved is 
that much profit. Wind, rain, sleet, snow — exposure of every 
kind — can do much damage to harvested crops, machinery, 
buildings. With Sisalkraft much of this loss can be avoided. 


Sisalkraft is ideal for temporary silos — emergency storage 
of grain — covering hay stacks — protecting machinery — 
curing concrete — lining poultry houses — protecting the 
home — plus many other uses. Costs little. Tough, tear- 
resistant, and waterproof. Can be used again and again. 


Sisalkraft is sold through lum- 
ber dealers everywhere. Write 
for folders on Sisalkraft’s many 
farm uses. 


od 


-. SISALKRAFT, FIBREEN, | 
"SISALATION, SISALTAPE AND COPPER-ARMORED SISALKRAFT 


Three Things have made AEROVENT 
FANS popular for farm use: 


Ist — Light in weight 
2and— Easily installed 
3rd — Efficient operation 


The above model built and equipped by AEROVENT FAN COMPANY 
shows a typical slatted floor hay drier system as developed by the 
Virginia Agricultural Experimental Station, Blacksburg, Va. 


AEROVENT FAN EQUIPMENT is easily adapted to 
any of the various systems which are being installed at 
this time. . The surest way to get your hay dryer 
equipment for 1947 is to place your order now. 


Three new bulletins are available for the asking: 
HF-46 — Hay Drying; DB-46 — Dairy Barn and 
Poultry House Ventilation; GD-46—Grain Drying 


AEROVENT FAN COMPANY 


AGRICULTURAL DIVISION 
Lansing 3, Michigan 
Certified Test Code Ratings 


P. O Box 636 
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GEORGE R. SHIER, A.E. 
Consulting Engineering Work In Farm Structur 
Also Sales Engineering for Selected Manufact: ; 


Member A. S. A. E. Associated with Howard S. Sterner « 
Consulting Structural. Engineers, 8 East Broad Street, Colum 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 
Consultants on product development, designs, re 


market research, public relations 


FELLOW A.S.A.E. Suite 4300, Board of ‘I 
MEMBER S.A.E. Telephone: Harrison 0723 Chicago 


earch, 
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RATES: Announcements under the heading ‘‘Professional Dir: tory” in 
AGRICULTURAL ENGINEERING will be inserted at the fi-- rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. membvrs, Mini- 
mum charge, four line basis. Uniform style setup. Copy m»st be re. 
ceived by first of menth of publication. 
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Applicants for Membership 
(Continued from page 484) 


George R. Fisher, field engineer, Franklin County, Pasco, Wash. 
(Mail) 718 West Yakima St. (Junior Member to Member) 

Price Hobgood, associate professor of agricultural engineering, 
A. & M. College of Texas, College Station, Tex. (Junior Member 
to Member) 

John H. Hudson, soil conservationist (work unit leader), Soil 
Conservation Service, USDA. (Mail) Baxley, Ga. (Junior Men- 
ber to Member) 

C. M. Hummel, inspection engineer, C. E. W.—Tennessce East- 
man Corp., Oak Ridge, Tenn. (Mail) 116 Kingfisher Lane. (As- 
sociate to Member) 

Gerald A. Karstens, extension agricultural engineer, Purdue 
University, Lafayette, Ind. (Mail) 113 S. 6th Street. (Junior 
Member to Member) 

James H. Lillard, associate agricultural engineer, Virginia Agri- 
cultural Experiment Station, Blacksburg, Va. (Mail) Box 739. 
(Junior Member to Member) 

George C. Merkel, director of agricultural promotion, United 
Light & Railways Service Co., Davenport, Iowa. (Associate to 
Member ) 

David B. Poor, agricultural engineer, Stran-Steel Div., Great 
Lakes Steel Corp., Detroit 26, Mich. (Mail) 27 E. Willis, Detroit 
1. (Junior Member to Member) 


Clark Prudhon, agricultural engineer, James Mfg. Co., Ft. At 
kinson, Wis. (Junior Member to Member) 


James L. Shepherd, research agricultural engineer, Georgia 
Coastal Plain Experiment Station, Tifton, Ga. (Junior Member 
to Member) 


J. W. Sorenson, Jr., associate agricultural engineer, Texas Agti- 
cultural Experiment Station, College Station, Tex. (Junio: Member 
to Member) 

Norris P. Swanson, agricultural engineer, Soil Corservation 
Service, USDA. (Mail) P.O. Box 61, Balmorhea, Tex. (Junior 
Member to Member) 

Harold V. Wright, work unit conservationist, Soil Cor crvation 
Service, USDA. (Mail) Adel, Ga. (Junior Member to ‘ember) 


New Literature 


——_ 
———— 


1946 AGRICULTURAL HANDBOOK. The Tire and Rin) Associa- 
tion, Inc. (2001 First Central Tower, Akron 8, Ohio.) — 1pet, 34 
pages, 81/4x1034 inches. 50 cents. Includes information the 
organization; tables of Association standards by tire siz ply rat: 
ings, inflation pressures, and maximum loads, for vari °s imple- 
ments, mountings, and service; standard rim contours; od valve 
standards. 

1946 S. A. E. HANDBOOK. Cloth, 51/:x8 inches, illu: «ated and 
indexed. Society of Automotive Engineers, 29 W. 39! 5t., New 
York 18, N. Y. Includes information on S.A.E. standar: organiza: 
tion and procedure, and ten sections covering the follow 1g groups 
of standards: Aeronautical materials, parts and codes; «ts, - 
fittings; materials, processed; materials, fabricated; sci_ws, <m 
washers; tests, ratings, codes; transportation, mainten. ce; ue, 
production equipment; nomenclature, tolerances, conve: -10nS; os 
miscellaneous. (Continued on page 488) 
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Ask any owner what he likes best about the 
Ferguson System and his first point is almost 
sure to be—Finger Tip Implement Control. 

Wit': the Ferguson System of linkage, im- 
plemest and tractor become one single unit, 
with ‘he implement under the operator’s 
comp! ete finger tip control at all times. The 
spring tooth harrow shown here, for ex- 
ample, is hydraulically raised for turning, 
cleari g trash or for transport from field to 
field, >y an effortless touch on the Finger 
Tip Control. 

Wit Ferguson Plows, Cultivators, Tillers 
and m iny other implements, you also set the 
workiig depth of the implement with the 
same ‘inger tip ease. Just a touch on the 
Finge’ Tip Control and depth is adjusted 
instan‘ly, without effort, without stopping. 

The Ferguson System hydraulic control is 
not a -eparate attachment. It is a permanent, 
built-:a part of the tractor. It costs nothing 
extra. And, it is on/y one of the many advan- 
tages of the Ferguson System. 

Finzer Tip Farming with the Ferguson 
System: saves your strength and time for 
those hours of rest and recreation that mean 
so much to the modern farmer. Whatever 
your crops, wherever you farm, the Ferguson 
System and Ferguson Implements will make 
your field work easier than you ever thought 
possible. 


tion, easily and safely with the 
Ferguson System leveling crank. 
Eliminates the need for heavy levers. 


| You level or tilt implements in mo- 


? “Quick-on . . . quick-off” imple- 3 


HARRY 


Finger Tip Farming... 
Only one of MANY advantages of 
the FERGUSON SYSTEM 
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Disc Harrow gangs are “angled” or 
straightened without stopping the 
tractor. Ferguson System finger tip 
hydraulic control does it all. 


ment hookup and change is a feature 
ofmostFergusonSystemimplements. 
Only three pins to insert or remove! 


10 MINUTES AT THE WHEEL WILL PROVE THE DIFFERENCE! 


Ask your 
Ferguson Dealer 
for a demonstration 

on your farm 


FERGUSON, INC., DETROIT, MICHIGAN 
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In a few hours, on your own farm, even with 
inexperienced help you can build the famous 
12 ft. Rilco Brooder House. All the hard 
work is done at the factory. Simple directions 
show how to lay floor on skids, fasten the 
gable ends and intermediate rafters to floor. 
With the strong, accurate Rilco framing in 
position, the remaining work is a matter of 
simple nailing and painting. 


SEE YOUR LUMBER DEALER soon and order your 
Rilco Pre-Fab Gable Kit. Write for your Free Folder. 


MINATED PRODUCTS, INC 
eee A Weyerhaeuser Institutior 
1682 First National Bank Building ¢ St. Paul 1, Minnesota 
_ Eastern Office: Wilkes-Barre, Pennsylvanio ‘ 
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A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1 40 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


MAIL COUPON TODAY 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


PD ee ee 


vonnebinders for Agricultural 


Hee ee RR | ey SMOG CEE OEE ele eae OE Tre i 
Will remit in 10 days or return binders collect. 
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New Literature (Continued) 


“THE INDUSTRIAL REPUBLIC,” by P. W. Litchfield. Cloth 11) 
to 201 pages, 6x9 inches. Illustrated. Corday and Gross Co., $4.09. 
Subtitled “Reflections of an Industrial Lieutenant,”’ this is an ob. 
jective study of industrial progress, with emphasis on labor rela. 
tions, with the Goodyear Tire and Rubber Company as back zround, 
The author is chairman of the board of that company. Maitcrial jin 
the volume is treated as four books. Book 1, The Industrial Re. 
public, was first published in 1919. It is an examinatior of the 
industrial economy up to that time with suggestions for r-medies 
for some of the difficulties encountered. Book 2, Industry Under 
Industrial Assembly, covers an organization and administra‘ion de. 
veloped and operated from 1919 to 1936 to provide a miximum 
of industrial democracy within the company. Book 3, industry 
under National Unions, gives a comparative view of labor :clations 
under the Wagner Act, from 1936 to 1946. Book 4 pre ents as 
principles certain responsibilities of labor, capital, and mangement 
and combines them into a suggested formula for the improvement 
of industrial relations. 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Fersonne} 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible 


employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society, 


The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and in- 
formation on each in the form of separate mimeographed sheets, may 
be had on request. ‘‘Agricultural Engineer’’ as used in these listings, 


is not intended to imply any specific level of proficiency, or registration 
or license as a professional engineer. 


Note: In this Bulletin the following listings still current and 
previously reported are not repeated in detail. For further informa- 
tion see the issue of AGRICULTURAL ENGINEERING indicated. 

Attention is invited to the desirability of checking on the 
housing situation when considering a new location. 


PosITIONS OPEN: FEBRUARY—O-448. MAY—O.497, 499, 500, 
501, 502, 503. JUNE—O-504, 506. JULY—O-509. AUGUST— 
O-510, 511, 514. SEPTEMBER—O-516, 517, 518, 519, 520, 521. 


Posirions WANTED: FEBRUARY—W-207, 210, 211, 234, 
248, 254. APRIL—W-232, 237, 240, 258, 262, 276, 292. MAY— 
W-309, 312, 313. JUNE—W-315, 316, 319, 320, 321. JULY— 
W-327, 328. AUGUST—W-333. SEPTEMBER—W-334, 336, 337, 
339, 341, 343, 344, 345, 346, 347. 


POSITIONS OPEN 


AGRICULTURAL ENGINEER wanted by the Allahabad Agricultural 
Institute, Allahabad, India, for teaching position. Minimum qualifica- 
tions, degree in agricultural engineering and some farm experience. 
Postgraduate desirable. Duties would be primarily teaching, with 
some opportunity to participate in research and extension. Candidate 
must be active Christian interested in mission work. Discharged vet- 
eran with slight handicap eligible if in good health otherwise. Appli- 
cants may correspond with Allahabad Agricultural Institute. Attention 
of Dr. Herrick B. Young, Secretary, 156 Fifth Ave., New York i0, N. Y. 


POSITIONS WANTED 
AGRICULTURAL ENGINEER desires research and design work in 


farm machinery field, or development work in soil and water conserva- 
tion. BSAE deg, Pennsylvania State College, 1943. Farm ard Navy 
electronics experience. No physical defects. Available now. Married. 
Age 23. Salary $3000. W-348 

AGRICULTURAL ENGINEER desires research, development or sales 


work in power and machinery or soil and water field. BSAE ‘eg, Uni- 
versity of Tennessee, 1940. Farm machinery experience, 7 mont!s; Navy 
aerology, 3 years; safety engineering, 2% years. No physica! defects. 
Avai'able 30 days after acceptance. Married. Age 27. Salary open. 
W-349 

AGRICULTURAL ENGINEER desires extension work in p wer and 
machinery or soil and water field. BSA and BSAE degs, Ohio ‘ate Uni- 
versity, 1941. Experience in surveying, sales engineering, an in Navy 
2s commissioned officer. Separated with rank of Lt. Commander. No 
physical defects. Available now. Married. Age 28. Salary $30). W-350 


AGRICULTURAL ENGINEER desires development or sales work in 


private industry where advantageous use can be made of «bility to 
travel by personally owned and piloted aircraft. BSAE de. Kansas 
State College, 1941. Experience in Naval Air Corps and ‘'reau of 
Reclamation. No physical defects. Available on two moni's notice. 
Single. Age 28. Salary $3500 plus hourly charge for pilotin. and use 


of plane. W-351 
AGRICULTURAL ENGINEER desires work in farm struc‘ures field 


with a private company. BSAE deg, Pennsylvania State ‘lege, &- 
pected January 1947. Experience in blast furnace, sales, ‘:rm ae 
project, and 3 years as AAF pilot. No physical defects. Available 


February 1947. Married. Age 25. Salary $2800. W-352 


AGRICULTURAL ENGINEER, desires design, development, oF 4 
search work in the farm machinery field. BSAE deg, Iowa State Col- 
lege, 1943. MSAE deg expected in December 1946. Experienc: on farm 
and in army commissioned service as Field Artillery liaison pilot. No 
physical defects. Available January 1947. Married. Age 2. Salary 
$2400 min. W-353 


AGRICULTURAL ENGINEERING for Octo/er 1946 
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